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COAL AND COAL PRODUCTS 


PROCESSING 
REFER ALSO TO CITATION(S) 22652, 22676 


CARBONIZATION 
REFER ALSO TO CITATION(S) 21615 


21522 (FE—1220-15) Clean Coke process: process development 
studies. Annual report, July 1975—June 1976. (USS Engineers and 
Consultants, Inc., Pittsburgh, Pa. (USA)). Sep 1976. Contract E(49- 
18)-1220. 50p. Dep. NTIS $4.00. 
The work accomplished in the development of the Clean 
Coke process involved operation of the process-development units 
(PDU’s) to study the principal areas of process: carbonization, 
hydrogenation, binder preparation, and cokemaking. Illinois No. 6 
coal was beneficiated and subsequently pulverized ind classified to 
— feedstock for carbonization and hydrogenation tests. —_ 
ficiated coal contained about 2 percent Su and about 8 
ash. In the carbonization area, the major -—_— modification a 
the installation of a new subassembly in General Electric (GE) 
recycle-gas heater. The GE heater was later replaced with a fabri- 
cated pipe heater. The carbonization PDU was operated in eight 
-stage runs (u <= 1410°F) and one first 820°F run. 
Sulfur contents of the char produced ed from 0.21 to 1.13 
t, and volatile-matter contents ranged 0.6 to 3.9 percent. 
The PDU has been operated a total of 2 1 hr, with 932 hr at 800 to 
840°F (first stage) and 1669 hr at 1250 to 1410°F. In the hydrogena- 
tion area, the vapor stripper was successfully operated with clean 
hydrogenated tar oil and with hydrogenated tar oil containing 4 to 6 
percent solids (Synthoil residue). Initial operation of the coal-hydro- 
meee converter resulted in a 75 it conversion of the coal. 
tographic analyses owed Ge presence of significant 
amounts of multiring aromatic h Tamme in the vapor-stripper 
overhead. Blowdown wash oil the carbonization PDU was 
processed in the binder-preparation PDU to separate the wash oil for 
recycle, and the tar for use as binder for cokemaking. Modifications 
were made to the pelletizing i it and the coking kiln of the 
coke-preparation PDU. The P was then used to produce coke 
pellets from high-temperature char and substitute binders. 


21523 New methods for the production of 
reduction : 


Vortraege und Diskussionsbeitraege. itz, G.; Liebrucks, M.; 
Reintges, H.; Schubert, E.; —. K. (eds.). Essen, Germany, 
F.R.; Glueckaut (1976). (In German 

1975). From Coal-steel colloquium; Berlin, Germany, F.R. (3 Oct 

6 figs.; 15 refs. 

Owing to the tendency of coking coal to become scarce, the 
authors do not assume the supply to the iron and steel industry to be 
secured on a long-term or even medium-term basis. It is therefore 
necessary to also use coal with a lower coking capacity for coke 

uction. The BFL hot briquetting process for the production of 
iormed coke described by the authors enables the use of up to about 
Se Only about 25% of the coal 

} S eae ey & Se 


process developed by Messrs. — Forschung 
temperature carbonization 


and hydrogasification of coal by means of 


HTR heat (‘immersion heater process’) is described. The paper 
closes on a comparison of the two ‘steel production routes’ with 
energy in mind. 


DESULFURIZATION AND PURIFICATION 
REFER ALSO TO CITATION(S) 21941, 21943 


21524 (FE—2033-17) Hot low Btu producer gas desulfurization 
in fixed bed of iron oxide-fly ash. Annual report No. 1, July 1, 1975— 
June 30, 1976. Leuenberger, E.L. (Air Products and Chemicals, Inc., 
Marcus Hook, + (USA)). 7 Oct 1976. Contract E(49-18)-2033. 
110p. Dep. NTIS $5.00. 

This is the annual progress report of the APCI support 
program re assist ERDA in the development of their hot producer 
gas desulfurization process. An iron oxide-fly ash sorbent will be 
used in a fixed-bed cyclic operation. Specific objectives of APCI 
support are sorbent development, definition of process scale-up 
criteria, and commercial process design. Major emphasis this period 
has been in the following areas: 1. Development of a Suitable 
Commercial Sorbent. Twenty different experimental sorbents were 
prepared. These sorbents were tested in the laboratory-scale ERDA 

to determine which sorbent can desulfurize the greatest 
amount of producer gas prior to 10 percent breakthrough. The 
optimum sorbent using this criteria contains 42 percent iron oxide on 
fy ash at 20 psi ~ he and more than 60 percent iron oxide on fly ash at 
psig. The t of iron oxide source, iron oxide content, sorbent 
—s and sorbent binder on sorbent performance were investigat- 
ed. 2. Definition of Process Scale-Up Criteria. An isothermal so 
tion model was developed that correlates sorbent performance at 10 
percent breakthrough with good accuracy for ranges of process 
variables. The sorption model was derived from experimental dy- 
namic data using U.S. Steel iron oxide source on fly ash with 
bentonite binder. 


21525 Processing of coke oven gas. Primary gas cooling. Ullrich, 
H. (Otto (C.) und Co. G.m.b.H., Bochum (Germany, F.R.)). Erdoel 
Kohle, Erdgas, Petrochem. Brennst.-Chem.; 29: No. 10, 461-464(Nov 
1976). (In German). 

6 figs.; 1 tab.; 2 refs. 

The primary cooler is an indispensable part of all byproduct 
processing plants. Its purpose is to cool the raw gas from the coke 
oven battery and to remove the accompanying water vapor. The 
greater part of the cooling capacity is utilized for the condensation 
of water vapor and only a small capacity is needed for the gas 
cooling. Impurities in the gas, like naphthalene, tar and solid parti- 
cles, necessitate a special design in view of the inclination to dirt 
accumulation. S dt of direct and indirect primary gas 
coolers are described, with a discussion of their advantages and 
disadvantages. 


HYDROGENATION 


REFER ALSO TO CITATION(S) 21522, 21526, 21530, 21549, 
21550, 21551, 21552 


GASIFICATION 


REFER ALSO TO CITATION(S) 21564, 21565, 21930, 21931, 
21950, 22653 


21526 (CONF-760146—1) HYGAS Process. Schora, F.C. (Insti- 
tute of Gas ge OY am Ill. (USA)). 1976. Contract E(49- 
18)-2434. 13p. _ 
From Symposium - “sification and liquefaction of coal; 
~ , German, Federal Republic of (F.R. Germany) (12 Jan 
1976). 
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The Institute of Gas Technology (IGT) is developin, NG) 
HYGAS Process for the production of substitute natural gas (SN' 
from coal. This work is in the et omg stage of development with 
a 75-ton/day, 1.5-million-cu ft-of-gas pilot plant in operation in 
Chicago. The process utilizes up-to-date engineering techniques, 
achieving coal gasification in a system that has a potential of large 
individual unit throughputs, at high efficiency, with reasonable in- 
vestment and operating costs. The process is based on the direct 
formation of methane by reaction of coal with hydrogen and steam 
mixtures at pressures of about 70 atm. The pilot plant started 
operation with coal in 1971. Since then, the program has resolved 
many of the problems associated with the scale-up from laboratory 
development. Lignite was the feed material used through July 1975. 
After proving the process feasible for lignite, work was switched to 
Illinois bituminous coal feed, so that investigation with high-sulfur 
pene g coal prevalent in the US could be started. The pilot 
it was designed to handle any US coal and should be compatible 
vith any European coal. Upon completion of work with bituminous 
coal, which will probably involve two different types of bituminous 
coal, testing will be conducted on subbituminous coals, which are in 
large supply in the Western US. Preliminary economic analyses 
indicated that this new process has economic advantage over those 
processes that are based on commercially available gasifiers. The 
objective of the program is to see, in the shortest time possible (in 
the 1980's), commercial coal gasification plants in existence in the 
US, having high throughput and designed along the lines of US 
petrochemical and chemical processes. 


21527 Overview of the government's in coal conversion, 
research and development. Zahradnik, R.L. (Energy Research and 
Development Administration, Washington, DC). Am. Soc. Mech. 
Eng., [Pap.]; No. 76-PVP-16, 1-8(19 Sep 1976). 

The Federal Government is currently sponsoring a large 
effort of Research and Development in coal conversion and utiliza- 
tion. This effort is cost-shared with private industry to a significant 
extent and is directed toward the establishment of a viable coal 
conversion industry in the United States by the mid 1980's. The 
program plans, current activities and achievements, future direc- 
tions, and funding levels are discussed. 


21528 (CONF-760581—3) Current activities in coal gasification 
R and D. Lee, B.S. (Institute of Gas Technology, Chicago, Il. 


(USA)). 1976. 13p. Institute of Gas Technology, Chicago, IL. 
From American Gas Association transmission conference; 
Las Vegas, Nevada, United States of America (USA) (3 May 1976). 
Current activities in coal gasification research and develop- 
ment are presented as an overview of new developments in this 
important area. 


21529 (CONF-760944—4) In situ coal gasification: prospects as 
a source of utility fuel. Brandenburg, C.F.; Fischer, D.D.; Hum- 
phrey, A.E.; Schrider, L.A. (Energy Research and Development 
Administration, aay rg Wyo. (USA). Laramie Energy Research 
Center). 1976. 35p. Dep. NTIS $4.00. 
From IEEE-ASME joint power generation conference; Buf- 
falo, New York, United States of America (USA) (19 Sep 1976). 
The second Hanna underground coal gasification experiment 
has been recently completed. Although the line drive system was 
unsuccessful, completion of two 2-well burns side by side lead to 
utilization of 6690 tons (6170 tonnes) of coal during a 4-month 
me 4 Sustained production of 175 of 185 Bea/ect (6.2 to 65 
ry goog gas was achieved. Maximum production reached 
MM scfd (353,000 m*/day). Groundwater influx during the 
pal 2-well burn led to lower product gas heating value and cold 
gas thermal efficiency. The influence of air injection rate, backpres- 
suring, and groundwater influx rate is discussed. The applicability of 
underground coal gasification to commercial power generation is 
discussed based on Soviet experience and on a recent study of the 
effects of firing low-Btu gas. 


21530 (CONF-761016—3) Free-fall dilute-phase hydrogasifica- 
tion of coal. Chambers, H.F. Jr.; Mima, J.A.; Yavorsky, P.M. 
(Energy Research and Development Administration, Pittsburgh, Pa. 
eg Pittsburgh Energy Research Center). 1976. 21ip. Dep. NTIS 
From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 
Raw, high-volatile bituminous coal and lignite have been 
gasified using pure hydrogen gas in a continuous free-fall, dilute- 
phase (FDP) reactor. Long duration operability and reliability of the 
FDP concept were demonstrated in tests of 5.5 to 8 hr duration 
—_ Illinois coal and North Dakota lignite at reactor conditions of 
900°C and 1,000 psig: Product gas from these experiments would 
have a heating value of about 890 Btu/scf and Btu/scf for the 
coal and lignite, respectively, assuming gas cleanup and light meth- 
anation. 


21531 pore 7510149—1) Progress on the A.G.A.-supported 
research on coal gasification. Schora, F.C. (institute of Gas Technol- 
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» eee Ill. (USA)). 1975. 25p. Institute of Gas Technology, 
icago, I ,. 
From 7. -ynthetic line gas er ame Chicago, Illinois, 
United States of America RSA) (27 Oct 1975 
Projects discussed in this report include: methanation rgd 
development hi — elevated temperature CO nig 
coal gas; contro ot eniieiive gasification; hydrogasification o' 
shale; solids fluidization relating to coal gasification; acid-gas and 
trace impurity removal; modeling of coal gasification fluidized-bed 
reactors for scale-up and commercial design; ultrafiltration for coal 
gasification processes; kinetics of devolatilization and rapid-rate 
methane formation; relation of coal properties to ery ae 
ity; evaluation of shift catalysts; and a survey of R and D proj 
directed toward conversion of coal to gaseous and liquid als 


21532 (CONF-7510149—2) Status of the HYGAS program. Lee, 
B.S. (Institute of Gas ag omg A Ill. (USA)). 1975. 
Contract E(49-18)-1221. 44p. Dep. NTIS $4.00. 

From 7. synthetic line rm Chicago, Illinois, 
United States of America Risa) (2 ‘Oct 1975 

The significant achievements in the continuing development 
of the HYGAS Process by the Institute of Gas Technology since the 
last Synthetic Pipeline Gas Symposium in October 1974 are high- 
- age Two milestones were reached in the HYGAS program: (1) 

technical feasibility of the integrated HYGAS Process usin v 

Montana lignite as the feed was demonstrated in extended sel 
sustained operation using only steam-oxygen and lignite for the 
production of pipeline-quality gas. (2) Gasification tests with pre- 
treated Illinois No. 6 bituminous coal were begun after necessary 
modifications were made in the pilot plant. 


21533 (FE—1207-17) Gas generator research and development, 
BIGAS Process. Interim report, July 1975—June 1976. (Bituminous 
Coal Research, Inc., Monroeville, Pa. (USA)). Aug 1976. Contract 
E(49-18)-1207. 253p. (BCR-L—769). Dep. NTIS $9.00. 
fluidized-bed methanation catalysts were evaluated in 
the life test unit during this report period. As a result of these tests, 
orders were placed to obtain larger samples for PEDU testing. One 
life test was conducted over a period of 1570 hr to obtain kinetic 
data on four catalysts previously used in PEDU tests. Promising 
catalysts were tested in the reared scale methanator (BSM) prior to a 
PEDU test; seven BSM tests were conducted. Test objectives and 
rocedures for the 6-in.-I.D. cold flow model are being re-evaluated. 
ive methanation PEDU tests were conducted during this report 
period: Tests No. 16, 17, 18, 19, and 20. Mechanical problems were 
minimal in all of the tests. Test No. 16 was the last of a series of tests 
to evaluate one catalyst. After a total of 26 cumulative days of 
PEDU testing, the activity and t\ermal stability of the catalyst 
remained superior. Test No. 17 was terminated prematurely after 
five days because of temperature control problems caused by the 
very high activity of the catalyst. Test No. 18 was conducted for a 
10-day period and showed acceptable activity except for the last few 
data periods. The catalyst did show superior resistance to attrition 
and sintering. Test No. 19 was the most successful of any PEDU test 
conducted to date. The catalyst exhibited very [mes activity and 
thermal stability over a wide range of process conditions throughout 
the 10-day period. Test No. 20 was terminated prematurely due to a 
significant decline in catalyst activity. The BCR slag viscometer was 
installed during June 1976. Tests are underway with certified viscos- 
ity standards to determine the instrument constants of the measuring 
head and sensor system. 


21534 So Soe Advanced coal gasification system for elec- 
tric power esearch and development report No. = 
Interim report No. 4, was 1, 1975—June 30, 1976. (Westin: 
Electric Corp., Lester, Pa. (USA). Heat = Div.). 1976. Con. 
tract E(49-18 “1514. 118p. Dep. NTIS $5. 

This program originally carried “tiong in 1 all the 
analytical tasks and experiments n evolve a workable 
advanced coal gasification system for poe ays papel generation; all 
such work done during the first half of FY 1976 is reported herein. 
At present, only those tasks directly connected with proving out and 
characterizing the gasification system embodied in a Process Devel- 
opment Unit are still active. The PDU’s devolatilizer unit has 
successfully demonstrated ability to accommodate both mildly and 
severely caking feed coals. Testing of full-size gas turbine combus- 
tors burning simulated low-Btu fuel gas at 350°F has been complet- 
ed. Feasibility of constructing such combustors which fit the space 
envelope of utility gas turbines has been established. Test and 
analytical efforts to both define the required cleanliness of fuel gas 
streams and to assure contaminant removal down to the required 
levels were suspended while still inconclusive. 


21535 (FE—1784-18) Program to discover materials suitable for 

service under hostile conditions obtaining 

cation of coal and other solid fuels. progress report, 

1976—June 30, 1976. Schaefer, A.O.; Samans, C.H.; Howes, M.A.: 

ee po S.; Bangs, E.R.; Hill, V.L.; Chang, F.C. (Metal 
Council, Inc., New York (Usa). 3 Sep 1976. Contract 

EG -18)-1784. 286p. Dep. NTIS $ 
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Activities in research programs are reported on materials for 
use in fuel gasification equipment. Laboratory corrosion studies in 
guilfier enviscnments ot temparntures ia Gee tatae of 900 00 2000 F 
and at a pressure of 1000 psi for exposure times up to 5000 h are 
described along with studies ion of the Hygas, of both alloys and 
refractories in selected location Consol, ee. 
Bigas, IGT Steam Iron, and the ash pilot 
plants. Corrosion testing of stecls for times up 400 he at tempera- 
tures up to 462°F and pressures up to 1210 psi in aqueous gas-quench 
solutions typical of various pilot plants is reported with results 
of a laboratory erosion-corrosion alloy test program using char, ash, 
or dolomite as the erodent. 


21536 (FE—2229-2) Surface structure and mechanisms of gasifi- 
cation catalyst deactivation. Quarterly report, May—July 1976. Reu- 
croft, P.J.; Bradley, E.B.; De Angelis, R.J.; Sargent, G.A. (Kentucky 
Univ., Lexington (USA)). Sep 1976. Contract E(49-18)-2229. 62p. 
Dep. NTIS $4.50. 


In the second and construction of 
experimental facilities for “ry pay Raman studies have continued. 
A vacuum system for the LEED/Auger studies will be delivered at 
the end of August. The surface chemical composition of several 
methanation catalysts in the reduced and unreduced form has been 
investigated by the ESCA technique. Additional results on the 
ay ene va size distribution function have been obtained from the x-ray 

g analysis of the data collected from several catalysts 
in the as me and sintered condition. Computer programs have 
been developed to account for intensity variations in diffracted 
beams that may arise due to the different atom types that form the 
surface structure. Computational techniques are also being devel- 
oped to describe the intensity of elastically scattered beams as a 
function of energy. Currently available theoretical models are em- 
Sage & Gee Seen, eee ae Se ee oa 

rted Ni catalyst have been initiated. Infrared spectra of Ni/ 

(C150-1-01) were recorded in transmission and in ATR (attenu- 
ated total reflectance). Infrared spectra of NiO, SiOz, and NiSiOs are 
reported also for correlation with the catalyst spectrum. 


21537 (FE—2231-2) Heat transfer in a fluidized countercurrent 
bed. Interim report, August—October 1976. Jackson, R. (Rice Univ., 
Houston, Tex. (USA)). Nov 1976. Contract E(49-18)-2231. 12p. Dep. 
NTIS $3.50. 
Most of the work this quarter has been devoted to the 

and construction of an experimental feed per system to test 
operation of devices to provide constant reproducible flows of 
the various particles to be used in the experiments. Tests will first be 
performed on an oscillating cone valve feeder system, and if this 
exhibits ering 4 ol for some or all of the types of particles, the 
second choice will be a rotary star valve type of feeder. A reliable 
feeder system is crucial for the success of the whole experimental 
program. Work has begun on detailed ae of the container 
and its su agpert, for fabrication theoretical investiga- 
tions of flow and heat transfer in Guise system have been initiated. 


= (FE—2275-2) Systems studies of coal conversion processes 
a reference simulator. Quarterly progress report, June — 
Sereaher tt, 2, 1976. Reklaitis, G.V.; Woods, J.M. (Purdue Uni 
Lafayette, Ind. a 27 Sep 1976. Contract E(49-18)-2275. 42p. 
Dep. NTIS $4.00 
This project has two principal objectives. The first is to 
construct a modular computer simulation/design package for coal 
conversion systems. The second is to use this package to study in a 
programmatic fashion an array of coal conversion flowsheet alterna- 
tives. The computerized package is to be based on bench- and lar 4 
scale pilot plant data developed by other organizations under 
contracts. It is to have I exibitity to permit the user t 
incorporate process alternatives and engineering design modifica- 
tions and is to have the lity for detailed cost estimation and 
economic evaluation. The Coal Gasification Group Demon- 
Suatinn Plast taned on COMD ead COGAS develomeett werk 
os ee ee So with the simulation 
package. Other variations this flowsheet, which retain the 
COGAS and COED primary yt sections will be investigat- 
ed, as well as several alternatives involving other pri conver- 
sion technologies currently under development for A. 


21539 (TID—27225) Cavity detection by means of seismic shear 
and compressional wave refraction Final report. Turpen- 
R.M. (Environmental Research Inst. of Michigan, Ann Arbor 
SA). Infrared - > on Div.). Jun 1976. Contract E(29-2)-3614. 


generated with sufficient strength 
to be usable in refraction profiles out to a distance of 1800 ft under 
seismic noise conditions. Greater distances can be achieved 


wih callie consoes all cutiighs teamem. Orne 9 Coane saben 
lous zone (cavity or cavity plus a zone) large reductions in 
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sional waves, secondly surface explosions were used. The compres- 
sional waves by the first were weak. The explosion pro- 
duced com; i waves, displayed good signal-to-noise ratio, 
and sho no amplitude variation over the cavity area. A crude 
mapping of the “true” position of the anomalous zone from the 
—— + along each profile yields an internally consistent 
closure. repeatibility of the shear wave source reoccupy- 
ing a site after a period of two weeks is very good. fore, the 
method would be applicable to permanent continuous monitoring of 
a situ cavity formation including the upward migration of the roof 
zone. 


21540 Fundamentals of coal gasification. Peters, W. (Bergbau- 
Forschung G.m.b.H., Essen (Germany, F.R.)). pp vp. of In Sym 
sium on gasification and liquefaction of coal. Giesel, H.B.; Peters, 
(eds.). Essen, Germany, F.R.; Glueckauf Verl. (1976). 

From Symposium of the Economic Commission for Europe 
(United Nations) on coal creas and liquefaction; Duesseldorf, 
a F.R. (12 Jan 1976) 


After a brief review of the origin and the typical composition 
of coal, the author deals with the physical ae pn! of coal gasifica- 
tion. The basic reactions and reaction kinetics of coal gasification are 
discussed. The temperature and pressure dependence of the gasifica- 
tion rate is illustrated in diagrams. Industrial gasification processes 
are looked at with a special view to generating the reaction heat 
(autothermal and allothermal processes). 


21541 Conventional gasification technologies. Elgin, D.C. (Insti- 
tution of Gas Engineers, London (UK)). pp vp. of In ~~ on 
omen and iguetaction of coal. Giesel, H.B.; Peters, W. (eds.). 

Germany, F.R.; Glueckauf Verl. (1976). 

From Symposium of the Economic Commission for Europe 
(United Nations) on coal gasification and liquefaction; Duesseldorf, 
——— F.R. (12 Jan 1976). 

2 tabs.; 8 refs. 

The Winkler, Lurgi, and Koppers-Totzek process for coal 
gasification is described. Operating conditions of these steam/oxygen 
gasification processes are compared as well as the composition and 
calorific values of the primary product gases. Factors affecting 
choice of process (such as coal type and sizing, steam/oxygen 
consumption, unit capacity, maintenance) and process developments 
in gasification methods are discussed. A comparison of the methane 
contents prior to and after methanation of the gases derived during 
the processes mentioned is made, and finally the economic aspects 
are considered. 


21542 Underground gasification. Ledent, P. (Institut National 
des Industries Extractives (INIEX), Liege (Bel _— Ep Ti of . 
Symposium on gasification and liquefaction o' 

Peters, W. (eds.). Essen, Germany, F.R.; Glueckauf Verl. 1976) 

From Symposium of the Economic Commission for Europe 
(United Nations) on coal gasification and liquefaction; Duesseldorf, 
Germany, F.R. (12 Jan 1976). 

8 figs.; 27 refs. 

The historical background of in situ gasification, gasification 
processes, and projects already carried out or still under consider- 
ation are reported on. The typical composition of a gas produced in 
the USSR and in the USA is presented. 


21543 Advanced gasification technologies. Speich, P. (Rhein- 
ische Braunkohlenwerke A.G., Koeln (Germany, F.R.)). pp vp. of In 
Symposium on ification and liquefaction of coal. Giesel, H.B.; 
Peters, W. (eds.). Essen, Germany, F.R.; Glueckauf Verl. (1976). 

From Symposium of the Economic Commission for Europe 
(United Nations) on coal gasification and liquefaction; Duesseldorf, 
a F.R. (12 Jan 1976). 

7 figs.; 2 tabs.; with refs. 

A review is presented on the state of development of the so- 
called ‘advanced gasification processes’ (second generation) in the 
USA and in Europe. The main process parameters are presented in 
tabular form. The gasification process using nuclear process heat 
(third generation) is also considered. 


21544 Gasification and generation of electricity. Macura, M. 
(Ustav pro Vyzkum a Vyuziti Paliv, Prague (Czechoslovakia)). oP 
. of In geen on gasification and liquefaction of coal. Giese 
'B. Peters, W. (eds.). Essen, Germany, F.R.; Glueckauf Verl. 
(1976). 

From Symposium of the Economic Commission for Europe 
(United Nations) on coal gasification and liquefaction; Duesseldorf, 
a (12 Jan 1976). 

1 ’ 


Advantages and disadvantages and the present state of devel- 
opment of those main coal gasification processes are reported on 
which produce low-calorie gas for the generation of electricity. 
— are the following: The STEAG process, also gasification 

under pressure in connection with steam/gas turbines; the Westing- 
house process, which is to dry, degas, desulphur, and gasify. 
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21545 Method for the hydrogenating extraction of coal. Urqu- 
hart, D.B. (to Coal Industry (Patents) Ltd. London (UK)). 
German(FRG) Patent 2,549,687/A/. 13 May 1976. lip. (In 
German). 

Available from Dt. Patentamt, Muenchen (FRG). 

A method is described for the hydrogenating extraction of 
coal with a supercritical solvent and hydrogen above 300°C. One 
uses a gas phase solvent under supercritical conditions at a tempera- 
ture of at least 400°C (preferably 400-550°C) and below the decom- 
position temperature of the solvent without a catalyst. One separates 
the gas phase from residue and obtains the hydrogenation decompo- 
sition products from the gas or vapor phase. The coal to be extracted 
should be finely distributed, the solvents are of the group water, 
hydrocarbons, phenols, Pyridine, aromatic compounds with a critical 
temperature of 150-450°C. The solvent-coal ratio is in the region of 
3-20 parts weight of solvent for 1 part weight dry coal, the reaction 
time is from 5 to 120 minutes. The hydrogen can be produced by the 
reaction of steam with carbon or be present as generator gas and 
water gas. 


21546 Coal research. II. Gasification faces an uncertain futur 
Hammond, A.L. Science; 193: No. 4255, 750-753(27 Aug 1976), 

The U.S. gasification research program during the 1960's and 
early 1970's was devoted almost entirely to processes for making 
pipeline quality gas. These processes were to be competitors with 
and improvements over the Lurgi gasifier—of higher capacity, able 
to handle a wider range of coals, and more efficient. Four processes, 
all considered in the mid-1960’s to be innovative or to possess some 
special advantage, emerged as the core of the program. These were 
the Carbon Dioxide Acceptor, Hygas, and Bi-gas processes under 
the joint aegis of the Office of Coal Research and the American Gas 
Association, and the Synthane process developed by the Bureau of 
Mines. Pilot plants were built to test each process, and of these two 
have operated and two are still undergoing shakedown. The current 
status and evaluation of these processes is discussed and some other 
processes currently favored or being developed are outlined. Pro- 
posed demonstration plants (for high- and low-Btu gas) are men- 
tioned briefly, with the comment that it may be difficult to get 
companies to participate on the basis of equal funding by ERDA and 
the company ‘uvolved. Guarded optimism is expressed about the 
technical success of coal gasification, but such gas will cost much 
more than natural gas. (LTN) 


21547 Coal gasification: a contribution to the supply of energy 
and raw materials. Speich, P. (Rheinische Braunkohlenwerke A.G., 
Koeln (Germany, F.R.)). Brennst.-Waerme-Kraft; 28: No. 9, 371- 
374(Sep 1976). (In German). 

After a survey of those methods of coal gasification already in 
use On a technical scale and a status report on the processes still 
under development, the processes still under development, the pro- 
cesses of the third generation are dealt with, whose process heat will 
be provided by HTR reactors. The two development lines for 
gasification with process heat now followed in the FRG are out- 
lined, and the necessity of developing the HTR reactor into a safe 
plant for industrial use is pointed out. The firms cooperating in the 
project ‘prototype plant nuclear process heat’ are named. 


LIQUEFACTION 
REFER ALSO TO CITATION(S) 21527, 21538, 21564, 21565 


21548 (FE—2007-20) Filtration process and equipment studies 
for coal liquefaction processes. Quarterly report, June—August 1976. 
Smith, G.R.S.; Himes, R.C. (Johns-Manville Sales Corp., Denver, 
ao (USA)). 27 Sep 1976. Contract E(49-18)-2007. 44p. Dep. NTIS 
4.00. 


A prime objective of the research project, doubling the 
filtration rate while maintaining satisfactory efficiency (clarification), 
is well within technical feasibility. The rate-limiting resistance to 
flow lies in the filter cake. Short immersion times (corresponding to 
high rotation rates) are a key to high filtration rates with unaltered 
feed stock. Body feed can be used to attain high filtration rates. 
Operating temperatures near the 600°F level are advantageous over 
those near the 500°F level, as regards filtration rate, and vastly 
better than those near the 400°F level. Increasing pressure differen- 
tial is advantageous at least up to 35 to 40 psid. Additional let-down 
of TFF is disadvantageous, at least at the 29 percent level, and 
higher ratios of SRC to process solvent may prove advantageous. 


21549 (FE—2044-1) Partial liquefaction of coal by direct hydro- 
genation. First quarterly progress report, October 1975. Oberg, C.L. 
(Rockwell International Corp., Canoga Park, Calif. (USA). Rocket- 
4 Div.). 10 Oct 1976. Contract E(49-18)-2044. 16p. Dep. NTIS 
The purpose of this program is to develop and evaluate the 
feasibility of a concept for reacting pulverized coal with heated 
hydrogen to form hydrocarbon liquids suitable for conversion to 
fuels or for use as chemical feed stocks. The basic concept of the 
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process is that high liquid yields are favored by rapid mixing, 
reaction and quenching of a pulverized-coal/gaseous-hydrogen mix- 
ture. The planned reactor will involve injection of pulverized coal, 
with a minimum amount of hydrogen being used as a carrier gas, and 
heated hydrogen penny less than 1500°F). The reactor will 
be designed to rapidly mix these materials and allow them to react 
for a period of ca. 10 to 100 milliseconds at ca. 1800°F and ca. 1000 
psia before being quenched by a water spray and heat exchanger. 


21550 (FE—2044-4) Partial liquefaction of coal by direct hydro- 
genation. Second quarterly progress report, October—December 1975. 
Oberg, C.L. (Rockwell International Corp., Canoga Park, Calif. 
(USA). Rocketdyne Div.). 12 Jan 1976. Contract E(49-18)-2044. 24p. 
Dep. NTIS $3.50. 

Much of the effort during the past quarter concerned ay on 
tion of the cold-flow facility for the transport and mixin 
completing the transport tests and fabricating hardware Bye the 
mixing tests. The cold-flow facility was completed during Novem- 
ber, approximately two weeks behind schedule. Initial testing 
showed some problems which were resolved subsequently. Later 
transport tests showed that pulverized coal can be uniformly and 
consistently flowed from the pressurized feeder without difficulty. 
Also, the test hardware for the injector mixing tests was completed. 
In addition, preliminary design effort is underway to define the 
required hardware for the reactor testing. 


21551 (FE—2044-7) Partial liquefaction of coal by direct hydro- 
genation. Third quarterly 

Oberg, C.L. (Rockwell International Corp., Canoga 

(USA). Rocketdyne Div.). 12 Apr 1976. Contract E(45- 13) 2084. 
15p. Dep. NTIS $3.50. 

The principal effort during the past quarter was concerned 
with cold-flow mixing tests of injection elements for the hydrogena- 
tion reactor. The injection elements functioned well, and in excess of 
200 flow tests have now been made, with approximately 14 tests 
being required for each test condition. High Grete of mixing have 
been achieved with both the concentric-tube and the 4-on-1 types of 
elements. However, the highest levels have been achieved with the 
4-on-1 type and additional work is planned with this configuration. 
Effort has also been directed toward analysis and selection of the 
condenser and scrubber to be used. 


21552 (FE—2044-10) Partial liquefaction of coal by direct hy- 
drogenation. Fourth quarterly progress report, April—June 1976. 
Oberg, C.L. (Rockwell International Corp., Canoga Park, Calif. 
(USA). Rocketdyne Div.). 12 Jul 1976. Contract E(49-18)-2044. 34p. 
Dep. NTIS $4.00. 

The cold-flow mixing tests were completed, and the results 
were analyzed. No further cold-flow testing is planned. High levels 
of mixing efficiency were obtained with both the concentric-tube 
and 4-on-1 types of injection elements. A correlation was obtained 
for the optimum mixing condition for the latter element type. A flow 
test was run in which the dense-phase flow of coal was divided or 
a into 6 equal streams. The flow splitting was successful, with a 

iow mer tie, within 2 —— being obtained and without plug- 


ging. Authorization with the Phase 2 reactor testing was received. 
Effort was begun immediately to initiate the 1/4-TPH testing and to 
prepare and a test equipment for the larger scale testing. 


Design and fabrication was begun on (1) a new 4-on-! injector with 
QO: injection capability, (2) a preburner to allow partial combustion 
of the Hz to raise its temperature, and (3) a cyclone separator to 
remove entrained liquids from the product stream leaving the 
quench system. Seven exploratory tests directed primarily toward 
eliminating the wall-adhesion of the char and satisfactory operation 
of the reactor were made. Most of the tests were made with O2 
addition to achieve desired reactor temperatures. Wall adhesion and 
plugging and injector erosion from local overheating were the 
primary phenomena investigated. Significant progress is being made: 
The results from the last high-temper: ture test were highly encour- 
aging because no wall adhesion occurred and a new water-cooled 
injector has been designed. Analysis has been done to assess (1) the 
potential impact of the use of O2 in the process, (2) the char 
requirement for He generation, and (3) likely overall process compo- 
nents and factors. Analysis was done of several factors relating to 
the operation of the 1/4-TPH reactor equipment. 


21553 Coal solubilization in organic environment. Lahaye, P.; 
Decroocq, D. (Univ. de Louvain, Belgium). Rev. Inst. Fr. Pet. Ann. 
Combust. Liquides; 31: No. 1, 99-130(1976). (In French). 

For simple extractions performed at temperatures lower than 
150-200°C, the weighted extract yields obtained with the same 
solvent vary to a large extent, Ap pep on the operating conditions 
of the treatment and the type of coal used. As a result, the extract 
yield increases both with extraction time to a maximum value after 
48 h under the operating conditions selected and with extraction 
temperature. In addition, the same yield decreases fairly steadily 
from soft coal to anthracites, depending on the degree of carboniza- 
tion of the coal. Likewise, the physico-chemical nature of the 
extraction solvents has great influence on the weighted extract yields 





MAY 15, 1977 


obtained, under identical operating conditions with the same coal. 
Basic nitrogen compounds appear to be highly efficient solvents; 
binary mixtures of basic compounds usually have a higher solvent 
power than constituents used in a pure state. 25 refs. 


21554 Fundamentals of coal Leskiewicz, J. (Minis- 
trerstwo Gornictwa i Energetyki, Katowice (Poland). New Tech- 
nologies Div.). pp vp. of In Symposium on gasification and liquefac- 
tion of coal. Giesel, H.B.; Peters, W. (eds.). Essen, Germany, F.R.; 
Glueckauf Verl. (1976). 

_ From Symposium of the Economic Commission for Europe 
(United Nations) on coal gasification and liquefaction; Duesseldorf, 
Germany, F.R. (12 Jan 1976). 

4 figs.; 1 tab.; 25 refs. 

The contribution starts with a survey of the more recent 
conceptions on coal structure. This is followed by a review on the 
hydrogenation of coal in the liquid and gas phase. rating condi- 
tions of several coal liquefaction processes (extraction) are presented 
in tabular form. Investigation results of catalytic and non-catalytic 
conversion of coal extract are produced. 


21555 Policy of the European Community to the lique- 
faction of coal. Hoffmann, F. Glueckauf; 112: No. 16, 930-932(Aug 
1976). (In German). 

With refs. 

The main statements from a report by the committee on 
energy, research, and technology are presented. This report is the 
basis for an application for a resolution which is concerned with the 
future policies regarding coal liquefaction of the European Commu- 
nity. 


21556 Material considerations in coal liquefaction. O'Hara, J.B.; 
Lochmann, W.J.; Jentz, N.E. (Ralph M. Parsons Co., Pasadena, 
CA). Met. Prog.; 110: No. 6, 33-38(Nov 1976). 

rating conditions are described for the four types of 
liquefaction processes under development in the U. S.: hydrolique- 
faction, extraction, pyrolysis, and indirect hydroliquefaction. It is 
pointed out that liquefaction presents a broader challenge than 
gasification. Corrosion problems (sulfur, H, chlorides) in each pro- 
cess are discussed and possible solutions considered. (DLC) 


SOLVENT EXTRACTION 
REFER ALSO TO CITATION(S) 21545, 21548 


21557 (COO—2856-1) Separation and structure elucidation of 
coal molecule fragments. Progress report, February 1, 1976—January 
31, 1977. Todd, L.J.; Schultz, R.; Novotny, M.V.; Maskarinec, M.P. 
(Indiana Univ., Bloomington (USA)). Oct 1976. Contract EY-76-S- 


02-2856. 15p. . NTIS $3.50. 

To date there have been only a few reports concerning the 
types and quantities of products present in solvent-refined coal. In 
these studies a compound-by-compound tion and identification 
was not possible. In certain biochemical applications, separation 
problems of a similar nature have been overcome by use of a 
combined gas chromatograph—mass spectrometer with a high reso- 
lution glass capillary column. The initial experiments designed to 
assess the feasibility of porting and identifying some constituents 
of solvent-refined coal (SRC) using this GC—MS method are out- 
lined. The solid product and not the recycle oil are being examined. 
Polymerization, oxidation, and other new product-generating pro- 
cesses occur during these separation procedures. Initially, simple 
separation procedures have been used that fairly rapidly permitted 
testing, the glass capillary—gas chromatography—mass spectrom- 
eter method. In future work, it is planned to work out the best 
separation scheme for these materials. 


21558 (FE—2270-3) Solvent refined coal (SRC) process. Oper- 
ation of solvent refined coal pilot plant at Wilsonville, Alabama. 
Quarterly technical progress report, April—June 1976. Lewis, H.E. 
(Catalytic, Inc., Wilsonville, Ala. (USA)). Aug 1976. Contract E(49- 
18)-2270;EPRI-RP-1234-1-2. 179p. Dep. NTIS $7.50. 

The operating conditions and results of the six-ton-per-day 
Solvent Refined Coal (SRC) pilot plant at Wilsonville, Alabama for 
the second quarter of 1976 are presented. Kentucky 9 and 14 coal 
was processed during the period, with an on-stream factor of 90%. 
The entire plant performed well. Conditions were chosen to be 
similar to those of the 50-ton-per-day SRC pilot plant at Fort Lewis, 
Washington. The same level of reaction performance, as reported by 
Fort Lewis, was achieved. To achieve this level, it was necessary to 
use a similar reaction configuration and solvent boiling range. The 
pressure-leaf filter was on-stream for most of the period. SRC 
contained 0.1% ash, 0.7 to 0.9% sulfur. Evaluation of disc and solid 
bowl centrifuges, and a hydroclone, was also carried out. 


21559 Solubilization of coals by reductive alkylation. 1. Methyla- 
tion of coal. Tsukashima, H.; Kato, T.; Wakita, H.; Kuruma, T.; Nei, 
N. (Univ. of Toyama, Japan). Nenryo Kyokai-shi; 55: No. 588, 254- 
263(Apr 1976). (In Japanese). 
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Reductive methylation of Tempoku, Taiheiyo, and Yubari 
coals and the — extract and residue of Yubari coal were 
carried out. Molecular structure of the reaction products was investi- 
gated by IR-spectra. Negative charges and solubility in benzene of 
the treated coals were increased with an increase in the amount of 
napththalene and reaction time. The solubility of methylated coals in 
benzene is believed to be more influenced by the number of CHs 
groups introduced and the formation of naphthene rings than by the 
degradation of aromatic rings. From the estimation of oxygen- 
containing functional groups, it was found that the more hydroxyl 
content in coal decreased, the more methoxyl content increased by 
reductive methylation. 36 refs. 


21560 Supercritical gases as a medium for extracting coal. White- 
head, J.C.; Williams, D.F. (National Coal Board, Stoke Orchard 
(UK)). Arch. Energiewirtsch.; 30: No. 8, 717-722(Aug 1976). (In 
German). 

4 figs.; 1 tab.; 3 refs. 

A new method is described for extraction from coal in which 
the dissolving power of supercritically compressed Bases is used. 
The liquids occurring when heating coal to about 400°C are in their 
natural state so slightly volatile that they do not distil at this 
temperature. In the presence of a gas close to its critical temperature, 
such liquids however become volatile. Up to 30% of the coal - 
depending on type - can be extracted in this manner. By transferring 
the gas phase into a container with little pressure, the extracted 
material can be precipitated by separating out of the gaseous solvent. 
The extract obtained is essentially free from solvent and from the 
mineral component of coal. The extract is valuable as initial material 
for the production of liquid fuels and chemicals. The residual coal 
from the extraction possesses properties which appear suitable for 
gasification. 


BY-PRODUCTS 


REFER ALSO TO CITATION(S) 21559 


PROPERTIES 


REFER ALSO TO CITATION(S) 21522, 21559, 21585, 21586, 
21616, 22593, 22983, 23888 


WASTE MANAGEMENT 


21561 (CONF-761109—4) Biodegradation of phenolic waste li- 
quors in stirred-tank, columnar, and fluidized bed bioreactors. Holla- 
day, D.W.; Hancher, C.W.; Chilcote, D.D.; Scott, C.D. (Oak Ridge 
National Lab., Tenn. (USA)). 1976. Contract W-7405-ENG-26. 4p. 
Dep. NTIS $4.00. 

From 69. annual meeting of the AICHE; Chicago, Illinois, 
United States of America (USA) (28 Nov 1976). 

The biological degradation of scrub liquors similar to those 
that arise in coal conversion processes was studied for symbiotic 
bacterial populations contained in a continuous stirred-tank bioreac- 
tor (CSTBR), a three-phase (air, liquor, and packing coating with 
bacteria) packed-bed bioreactor (PBBR), and a three-phase fluidized 
bed bioreactor (FBBR). The CSTBR yielded conversion of the most 
C compounds at the highest concentration due largely to its long 
retention times. The maximum CSTBR degradation rate, Q/sub L/ 
(C/sub i/ - C)/V/sub R/, for 0.99 conversion of phenol concentra- 
tions up to 1400 mg/I was 2.67 g phenol/day/| reactor volume. The 
three-phase PBBR yielded conversion of phenol compounds compa- 
rable to the CSTBR, but with the advantage of retention times 
reduced to as little as 1.25 hr for a 500 mg/l feed, and with 
degradation rates of about twice those of the CSTBR. The three- 
phase FBBR achieved the highest degradation rates and lowest 
retention times. For a three-liter total geometric reactor volume, a 
degradation rate of 8.3 g/day/l reactor for 0.99 conversion of 750 
mg/I phenol feed was observed, while in later experiments with the 
same tapered column expanded to a 10-] volume, a degradation rate 
of 11.0 a ye was observed for 0.99 conversion of a 100 mg/1 
phenol feed. Removal of total organic C by all bioreactors was 
consistently 80-99 percent for operating conditions in which process- 
ing of feeds produced 0.99 conversion of phenol and phenol effluent 
concentrations of 0.5-1.0 mg/1. The efficiency of the FBBR was such 
that typical phenol concentrations in its effluent were 0.01-0.05 mg/1. 
Part of the residual carbon for effluents from the fluidized and 
packed columnar bioreactors was traced to ineffective thiocyanate 
conversion. The CSTBR capability for thiocyanate conversion was 
dependent on sufficiently long retention times. 


21562 Utilization of coal mine refuse in highway embankment 
construction. Butler, P.E. Trans. Soc. Min. Eng. AIME; 260: No. 2, 
134-141(Jun 1976). 
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The Pennsylvania Dept. of Transportation is actively engaged 
in the utilization of coal mine refuse in the construction of highway 
embankments. Long-held objections for utilization are invalidated by 
research, laboratory data, and construction performance. Laborato- 
ry, engineering, construction, and environment impact analyses are 
presented from the construction of the Cross Valley Expressway 
embankment at Forty Fort, Luzerne County, Pa. Comparisons of 
laboratory data and construction measurements are given. The 
refuse embankment is the first of its size in Pennsylvania, and 
possibly the U.S., covering 1.5 million cu yd. 7 refs. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 21566, 21567, 22667, 23258, 
23262, 23270, 23297, 23316 


21563 Ecology and economics of strip-mine reclamation in Ma- 
haska County, Iowa. Ballou, S.W. Milwaukee; Univ. of Wisconsin 
(1975). 179p. University Microfilms Order No. 76-19,335. 

Thesis (Ph. D.). 

The effect of coal strip-mining on future land utility is well 
known. Losses in land value, increased erosion, damage to ecologi- 
cal systems, and losses in crop production contribute to decreased 
land utility. To achieve optimum land use following mining, eco- 
nomic and ecological cost factors must be evaluated for different 
reclamation alternatives. Specific ecological and economic consider- 
ations for several kinds of reclamation procedures were investigated 
in Mahaska County, Iowa during 1972 through 1974. The proce- 
dures evaluated were (1) no reclamation, (2) grading spoils, (3) 
grading spoils, fertilizing, and replanting (4) utilizing an abandoned 
mine for a sanitary landfill after which the land was cultivated, and 
(5) grading spoils and replacing the original topsoil. Pre-mining and 
post-mining assessed valuation of the land was evaluated and com- 
pared with mines representing different reclamation procedures. 
Strip mined land restored to original agricultural quality regained 
assessed valuation. Land not restored to original agricultural produc- 
tivity regained little land value regardless of the monetary expendi- 
tures put toward reclamation. In addition land depreciation from 
strip mining decreased the tax base of Mahaska County. Erosion and 
acid production indices are established for each reclamation proce- 
dure and crop production losses after reclamation are discussed. 
Ecological and economic impacts of strip-mining (land value losses, 
tax losses, land productivity, etc.) in Mahaska County are evaluated 
using an impact index generated by an established impact assessment 
procedure. Restoration of pre-mining conditions resulted in the least 
overall impact. 


21564 (ERDA—116(Vol.4)) Balanced program plan. Volume 4. 
Coal conversion. (Energy Research and Development Administra- 
tion, Washington, D.C. (USA). Div. of Biomedical and Environmen- 
tal Research). May 1976. Contract W-7405-ENG-26. 316p. Dep. 
NTIS $10.00. 

This document contains a description of the biomedical and 
environmental research necessary to ensure the timely attainment of 
coal conversion technologies amenable to man and his environment. 
The document is divided into three sections. The first deals with the 
types of processes currently being considered for development; the 
data currently available on composition of product, process and 
product streams, and their potential effects; and problems that might 
arise from transportation and use of products. Section II is con- 
cerned with a description of the necessary research in each of the 
King-Muir categories, while the third section presents the research 
strategies necessary to assess the potential problems at the conver- 
sion plant (site specific) and those problems that might effect the 
general public and environment as a result of the operation of large- 
scale coal conversion plants. 


21565 (ORNL—S5192) Coal conversion: description of technol- 
ogies and necessary biomedical and environmental research. (Oak 
Ridge National Lab., Tenn. (USA)). Aug 1976. Contract W-7405- 
ENG-26. 302p. Dep. NTIS $9.75. 

This document contains a description of the biomedical and 
environmental research necessary to ensure the timely attainment of 
coal conversion technologies amenable to man and his environment. 
The document is divided into three sections. The first deals with the 
types of processes currently being considered for development; the 
data currently available on composition of product, process and 
product streams, and their potential effects; and problems that might 
arise from transportation and use of products. Section II is con- 
cerned with a description of the n research in each of the 
King-Muir categories, while the third section presents the research 
strategies n to assess the potential problems at the conver- 
sion plant (site specific) and those problems that might effect the 
general public and environment as a result of the operation of large- 
scale coal conversion plants. 


ERA VOL. 2, NO. 9 


RESERVES AND EXPLORATION 


21566 (CONF-760495—1) Technology and use of low-rank coals 
in the U.S.A. Gronhovd, G.H.; Sondreal, E.A. (Energy Research 
and Development Administration, Grand Forks, N.Dak. (USA). 
Grand Forks Energy Research Center). 1976. 43p. Dep. NTIS $4.00. 

From Seminar on technologies for the utilization of low 
calorie fuels; Varna, Bulgaria (20 Apr 1976). 

The use of low-rank coals for power production and some of 
the related problems are discussed. Ash fouling of boiler tubes is the 
most serious operating problem. Research and commercial experi- 
ence has shown fouling to be directly related to sodium and ash 
contents of the coals. y of the US low-rank coals are relatively 
high in Na and require very conservative boiler — Boiler and 
fuel specifications are given for three recent plants of the 400 to 550 
MW range designed to burn high-fouling lignites. Furnace heat 
release rates for two of the boilers which are pc-fired are about 7,500 
Btu/ft®-hr and one of the units will have 252 soot blowers installed. 
Particulate emissions from boilers fired by low-rank coals are being 
controlled by electrostatic oe . and wet scrubbers; design 
data for typical units are presented. High moisture and high Na 
contents act to improve precipitator performance on N. Dak. lig- 
nites. Though relatively low in S, most US low-rank coals will 
require some SO: removal to meet emission standards. Research data 
and design specifications for wet scrubbers utilizing the natural akali 
in the fly ash are summarized. Trace element balances on three 
sonatas in the 250 to 350 MW range burning low-rank coals 
showed significant enrichment in some of the elements in the flue 
gas. 


21567 (IS-ICP—8) Perspectives in Iowa coal. Stolp, R.N.; 
DeLuca, F.P. (Iowa State Univ. of Science and Technology, Ames 
(USA). Energy and Mineral Resources Research Inst.). Jun 1976. 
66p. Dep. NTIS $4.50. 

In this manual coal is discussed as an alternative energy 
source. Since technology for mining and burning coal already exists, 
coal may play a critical role during the coming transition period. 
Coal’s increasing worth may spur a new era of mining in Iowa. 
Mining has been on the decline until recently, though Iowa coal has 
been » ane for well over a century. New mines, if started, will most 
likely be strip mines because of economic considerations but deep 
mines may ultimately be the source of most Iowa coal. Strip mines 
have denuded some areas in Iowa of vegetation and reduced their 
worth. New legislation has put that period behind us; even the old 
ravaged areas will be reclaimed. Iowa law makes coal mining a short 
term land use; after mining is completed the land will be restored 
and revegetated. Most Iowa coal will not meet environmental stan- 
dards for burning, as it comes from the mine. Research is needed to 
develop new ways and improve old methods of cleaning coal, so it 
may be burned safely. The Iowa Coal Project is building a pilot 
preparation plant at Iowa State University to remove pollutants from 
coal. The preparation plant is part of the research program that is 
studying facets of Iowa coal from mining and reclamation to 
cleaning and burning. 


21568 Geologic map and coal and oil resources of the Canaan 
Creek Garfield County, Utah. Zeller, H.D. Washington, 
DC; Geological Survey (1973). vp. 

The quadrangle was mapped as part of the U.S. Geological 
Survey program of classifying and evaluating mineral lands in the 
public domain. Resources of economic interest are coal and oil and 
gas. 


21569 Geologic map and coal resources of the Ranchester Quad- 
rangle, Sheridan County, Wyoming, and Big Horn , Montana. 
~ a B.E. Reston, VA; Geological Survey (1975). vp. GPO 

The Ranchester quadrangle was mapped as part of the U.S. 
Geological Survey's program of classifying and evaluating mineral 
lands in the public domain. The regional geology of the area was 
mapped and discussed by Darton (1906a, b). Resources of economic 
interest within the quadrangle include subbituminous coal, sand and 
gravel, and ground water. Oil and gas may occur at depth. 


21570 Black coal as an energy its significance for 
steel production. Messerschmidt. HL H. “pp pp 1241 or In Energierohstoffe 
und neue Technologien fuer die Stahlerzeugung. Vortraege und 
Diskussionsbeitraege. Dorstewitz, G.; Liebrucks, M.; Reintges, H.; 
Schubert, E.; Schwantag, K. (eds.). Essen, Germany, F.R.; lueck- 
auf (1976). (in German) 

From Coal-steel colloquium; Berlin, Germany, F.R. (3 Oct 


ties!” 
; 32 refs. 


The importance of black coal as an energy resource is pointed 


out, in particular in steel production. The world’s resources the 
distribution of black coal and the mining output of the main black 
coal countries are discussed. Finally, the coking industry of the FRG 
is gone into. 
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21571 Non-ECE countries. Lyall, K.D. wm of Minerals 

and Energy, Canberra (Australia)). pp - of In Symposium on 

tion and liquefaction of coal. Glese , H.B.; Peters, W. (eds.). 

Germany, F.R.; Glueckauf Verl. (1976). 

_ From Symposium of the Economic Commission for Europe 

(United Nations) on coal gasification and liquefaction; Duesseldorf, 
aaa: F.R. (12 Jan 1976). 


re report is presented of Australia’s reserves and production 
of black/brown coal, crude oil and natural gas with a view to the 
country’s medium- and long-term energy demand and to the energy 
supply with synthetic fuels on the basis of coal. 


21572 Eolian ‘sandy lignite’ and associated sediments from the 

Miocene of the lower Rhine Basin, Western Germany. Clemmensen, 

sathMey 1970), Mus., Copenhagen). Geol. Mijnbouw; 55: No. 1-2, 73- 
y 


Eolian flats are often encountered along modern shorelines in 
association with wash-over fans, storm inlets and swamps. A possible 
ancient analogy to this environmental situation has been confronted 
in the Miocene sediments in the Garsdorf Quarry, Western Ger- 
many. These sediments consist of several facies associations, the 
uppermost of which is notable due to the occurrence of sandy 
lignite. The sandy lignite displays several sedimentary structures of 
—, eolian origin and is interpreted as an eolian sediment 
‘ormed during humid conditions on eolian flats. its associated 
with the sandy lignite include stratified channel- most probably 
representing storm inlets filled by eolian and pon Smet prerom 
deposits, sheets of faintly laminated sand of wash-over fan an 
and lignite formed in coastal swamps. 22 refs. 


21573 Horizontal boreholes exploration of carboniferous rock. 
Nehrdich, J.; Bernauer, M.; Grossekemper, H.J. (Bundesminist. fuer 
Forsch. und Technol., Bochum, Ger.). Glueckauf; 112: No. 14, 791- 
796(15 Jul 1976). (In German). 

Borehole lengths of more than 250 m were reached in a thin 
coal seam during extensive trials in Colliery General Blumenthal. 
Experience with the technical equipment used and the measures to 
keep the borehole within the seam are discussed. Surveying of these 
boreholes is possible. 15 refs. 


21574 Application of geophysical well logging to coal 
operations. Kowalski, J.; “Feri, W.H. Industries, Inc., Hous- 
ton, Tex. (USA). Dresser Atlas). Erdoel-Erdgas Z.; 92: No. 9, 301- 
305(Sep 1976). (In German). 

9 figs.; 1 tab.; 6 refs. 

Recent advances in the design of wireline logging equipment, 
initially designed for the petroleum industry, and improved comput- 
erized analyses of these logging measurements provide reliable infor- 
mation for coal evaluation and associated mining operations. Proper- 
ly applied well log analysis concepts allow a continuous in situ 
evaluation of coal seam such as thickness, carbon, mois- 
ture, and ash content. Formation strength parameters, i.e., elastic 
rock constants such as Bulk Modulus, Young's Modulus, Shear 
Modulus, and Poisson's Ratio, can ba not only for the 
roof and floor rock of the coal seam, but the same information can 


have been developed by Dresser Atlas for coal mining operations in 
Europe, the United States, and Canada. 


MINING 


REFER ALSO TO CITATION(S) 21539, 21566, 21567, 21574, 
21616, 21688 


21575 Technical progress in the coal of the Soviet Union 
in the ninth five-year plan period. Grafov, L.E. Ugol; No. 2, 3-10(Feb 
1976). (In Russian). 

Principal results of the development of the coal industry of 
the USSR in the 1971-1975 period are presented. In 1975, over 700 
million tons of coal were mined. Integrated mechanization of work- 
ing of flat and inclined seams increased from 29.9% in 1970 to 60% 
in 1975. Coal mining by means of narrow-grip machinery increased 
from 60.3% to 85%. The system of management has been simplified. 


21576 Coal industry of the Ukranian SSR in the ninth five-year 
plan period. Taradaiko, V.S. Ugol; No. 2, 10-17(Feb 1976). (In 
Russian). 
A general survey is given of the develo 
industry in the Ukraine in the 1971-1975 period. 
207 to 216 million tons, productivity per worker per 
to 46.1 tons, average daily output per mine from 


has been designed and made. Conveyor transportation is 
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used on 41% of inclined workings and 14.8% of horizontal work- 
ings. 


21577 Results of the ninth five-year plan period in the field of 
strip coal mining. Melnikov, N.V.; Vinitskii, K.E. Ugol; No. 2, 33- 
sakes 1976). (In Russian). 
In 1975, open-pit coal extraction amounted to 219.4 million t, 
i.e., 31.7% of the total output of coal in the USSR. The volume of 
the overburden removed amounted to 873 million m*, productivity 
dl worker 417.6 t/month. There were 70 active open-pit mines. 
gress in the drilling and blasting as well as excavation work is 
described. Plans for further a gee. rovements — develop- 
ment of strip mining in the 1976-1980 moe 5 are outlined. 


21578 Results of the ninth five-year plan period in the field of 
coal machine-building. Gerasimov, V.P. Ugol; No. 2, 43-52(Feb 1976). 
(In Russian). 


The volume of production of the Soyuzuglemash (Union Coal 
Machine-Building) Association plants increased by 146% between 
1971 and 1975. During this period, 335 different types of new 
machines and equipment were designed and manufactured. A numer 
of integrated coal mining machines with mechanized roof supports 
are described. Some priority tasks for the coming period are pointed 
out. 


21579 Ventilation aspects of dust control. Ali, K. Colliery Guard- 
ian; 224: No. 3, 88-91(Mar 1976). 
This paper deals with the part played by ventilation in the 
a of an excessive amount of airborne dust underground. 
author discusses the ventilation design, auxiliary ventilation 
headings, overlap systems, as well as dust and ventilation problems 
in longwall faces and transport roadways. Homotropal descen- 
sional ventilation are briefly examined, and it is concluded that once 
dust is airborne and has moved away from its point of production 
the only method for efficiently dealing with it are filtration and 
dilution. 
21580 Development of the air conditioning 
tional and mechanized gallery excavations. Feckler, W. (Ruhrkohle, 
Geldenkirchen, Ger.). Ann. Mines Belg.; No. 3, 237-244(Mar 1976). 
(In French). 

Over the next few years, major efforts will have to be made 
to advance the technique of underground air conditioning in order to 
deal with the growing difficulties of air conditioning, comply xing 
the standards set by new legislation and assure Geer workin 
conditions. The author discusses the need for improving air nm 4 
tioning in coal mines, examines the problems involved, and describes 
how deep workings--especially the galleries being excavated--can be 
airconditioned by modifying the method of secondary ventilation 
— using the refrigerating machinery with condenser water 
cooling. 


21581 Kuzbass in the struggle for scientific and technical pro- 
gress. Manko, A.A.; Stankus, V.M.; Kulakov, Yu.N. Ugol; No. a4. 4. 
12(Apr 1976). (In Russian). 

Advanced experience of the operation of coal mining enter- 
prises in the Kuzbass (West Siberia yin the period 1971-1975 is 
summed up. In 1975, 137 million t of coal were mined in the basin. 
Newly introduced machinery, methods of mining and management 
are described. 


21582 Main principles of layout of highly efficient surfaces of 
coal mines. Kaforin, L.A.; Kunkel, A.A.; Kharchenko, V.A. Ugol; 
No. 4, 19-23(Apr 1976). (In Russian). 

An analysis carried out by the authors shows that a majority 
of coal mines in the USSR have complicated technological layout of 
surface complexes no longer corresponding to modern requirements. 
The factors influencing the level of technical and economic indices 
for mine surfaces are pointed out. As the existing optimization and 
modeling methods are time-consuming, a new structural diagram of 
the model of mine surface arrangements is proposed. Some conclu- 
sions are drawn on the optimum layout of mine surfaces. 


21583 New method of opening-up suites of steep seams, present- 
ing high burst risks, at great depths. Dorokhov, D. Vs Zb Zborshchik, 
M.P.; Sapitskii, K.F. (Donetskii Polytech. Inst., Ukr. SSR). Ugol; 
No. 4, 26-31(Apr 1976). (In Russian). 

Ways to improve the methods of opening up and preparing 
mine fields for exploitation are considered from the point of view of 
more effective utilization of protective seams to prevent coal and gas 
bursts. A new method of opening up steep seam suites by horizontal 
block crosscuts and inclined floor crosscuts is proposed and justified 
for deep mines. 


21584 Extraction of lower layers of high flat seams with artificial 
strengthening of gob rocks. Chernov, I.E.; Sollogub, V.P.; Prosvirin, 
O.G. Ugol; No. 4, 31-36(Apr 1976). (In Russian). 

The possibility of creating an artificial roof for lower layers of 
high seams from poorly cohesive gob rocks by uniform treatment of 
the worked space with a clay slurry is established. 


in conven- 
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21585 State of demethanization technique of Rybnik Coal Dis- 
trict deposits. Chlebik, W. Przegl. Gorn.; 32: No. 4, 141-146(Apr 
1976). (In Polish). 

The methane content in new highly gassy mines of Rybnik 
Coal District, the variations of gassiness during getting of coal and 
methods for forecasting the gassiness are discussed. The methane 
drainage systems and the efficiency of the method for suppression of 
methane hazard for different mining systems and different workings 
are described. 7 refs. 


21586 Forecast of methane content in new mines, Grebski, Z. 
Przegl. Gorn.; 32: No. 4, 146-149(Apr 1976). (In Polish). 

Methane hazards in mines depend on o eological conditions of 
the deposit, gassiness and mining conditions. Relationships which are 
the result of many years measurements and observations carried out 
in new Rybnik Coal District mines are discussed. On the basis of 
statistical material collected a new method is suggested for forecast- 
ing the gassiness of new mines constructed under conditions of high 
methane hazards. 2 refs. 


21587 Methane hazard control and measuring instruments in 
Rybnik Coal District mines. Michalik, H. Przegl. Gorn.; 32: No. 4, 
150-154(A pr 1976). (In Polish). 

The newest control measuring and protecting system being 
applied actually in mines is presented. It covers methanometers of 
various kinds and sensing devices for measurement of certain param- 
eters of the methane hazards. The necessity of using the described 
apparatus is briefly explained. 7 refs. 


21588 Lignite: a primary energy source with long-term economic 
viability. Tilmann, W. Ind. Miner.  1se-Bttenne, Fr.) ; 58: No. 6, 270- 
278(Jun 1976). (In French). 

Major part of this article is devoted to the mining and 
utilization of lignite in the Federal Republic of Germany in 1975. 
The growth of this industry is examined by single regions and 
deposits. Although consumption has declined as a result of the 
economic crisis, lignite continues to play a major role in primary 
energy production. The lignite situation in other member-countries 
of the European Community as well as the rest of Europe is briefly 
outlined. Thanks to its low cost, lignite is seen as the fuel of the 
future wherever it can be mined in large mechanized opencast 
workings. 


21589 Systematic expansion of ‘Heinrich Robert’ colliery to a 
daily output of 11,000 tons of disposable coal. Lange, G. Glueckauf; 
112: No. 11, 635-641(3 Jun 1976). (In German). 

New surface construction and underground equipment are 
described. Reconstruction of shafts and introduction of mechaniza- 
tion are discussed. Costs for the period up to 1980 are calculated. 1 
ref. 


21590 Extension of train haulage in ‘General Blumenthal’ col- 
liery. Zimmerman, D. Glueckauf; 112: No. 11, 641-648(3 Jun 1976). 
(In German). 

Main road haulage methods are compared, and costs of 
automation are calculated. Use of visual display of operations is 
demonstrated. Loading points integration and complex automated 
hauling system are analyzed. 4 refs. 


21591 Operational experiences with anhydrite stopping construc- 
tion material in coal faces and gateroads. Hunke, H. G/ueckauf; 112: 
No. 11, 648-654(3 Jun 1976). (In German). 

Stopping widths and construction needs are discussed. Costs 
calculations are compared with a view of lowering anhydrite con- 
struction expenses in transportation and energy utilization. 18 refs. 


21592 Auxiliary ventilation problems in mechanical road drivage. 
Graumann, K. Glueckauf; 112: No. 11, 655-659(3 Jun 1976). (In 
German). 

Operation of road heading machines in full-face and part-face 
is analyzed. Ventilation needs, equipment, and modifications are 
discussed. Monitoring of methane concentrations and trouble-free 
operation is demonstrated. 9 refs. 


21593 Securing main winding shaft after successful drainage. 
Matthes, G. Glueckauf; 112: No. 11, 660-664(3 Jun 1976). (In 
German). 

Shaft clearing operations in a flooded mine of Zonguldak, 
Turkey, are described. Difficulties encountered in using machines 
and —— are reported, and building of stopping walls under 
renewed flooding conditions is discussed. Analysis of water percola- 


tion through covering limestone and of costs of subsequent drainage, 
is presented. 3 refs. 


21594 Bureau research finds better ways to reduce dust and 
improve ventilation. Coa/ Age; 81: No. 7, 141- 14sul 1976). 

The U.S, Bureau of Mines’ respirable-dust research program-- 
aimed at eliminating pneumoconiosis by developing technology to 
protect miners from respirable coal dust--is discussed. Major areas of 
the program are: optimizing the mining machine parameters to 
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reduce coal dust being generated; improving ventilation and dust 
collection; developing better ways to control dust with water; pro- 
viding good personal-protection devices for miners, and improving 
dust measurement instrumentation and methodology. 


21595 Coal face with caving worked to dip in a 3 to 4 meter thick 
seam. Kurrat, D. Glueckauf; 112: No. 13, 746-752(1 Jul 1976). (In 
German). 

Five years’ experience with method is summed up reviewing 
application criteria and equipment needed. ions report and 
costs calculation are presented, and evaluation of method points out 


advantages and shortcomings. 
21596 Operational in eg - with shield supports in 
inclined longwall Matsuda, N.; Kitada, N.; Nakajima, S. 
Glueckauf; 112: No. 13, 752-756(1 Jul 1976). (In German). 

Adaptation of technique to inclined workings in Akabira mine 
is described and specifications of shielding material are given. Rise in 
productivity due to new method is reported. 


21597 Blasting techniques data acquisition and evaluation of the 
Ruhr coal mining industry district. Jackel, W. Glueckauf; 112: No. 14, 
796-803(15 Jul 1976). (In German). 

Practical blasting data on 100 km workings are stored on 
cards at the Westphalian Blasting Experts Department. The data 
base has been transformed into computer-readable form. 7 refs. 


21598 Iso-foam lagging in gate-end road headings. Grossman 

R. Glueckauf; 112: No. 14, 803- 807(15 Jul 1976). (In Guan. 
Working procedures with foam process and conventional 

stone-filling are compared. Savings in materials application and time 

are reported reducing costs of timber used by a factor of 100. 


21599 Monitoring and stress relief measures during gateroads 
driving. Ambrock, H.D. Glueckauf; 112: No. 14, 807-809(15 Jul 
1976). (In German). 

Results of research project in rock pressure relief are report- 
ed. Improved schemes of boreholes driving to verify stress areas and 
determine actual relief are discussed. Accident prevention and eco- 
nomic aspects are evaluated. 2 refs. 


21600 Suppression of a concealed mine fire by inertization with 
nitrogen. Mueller, R. Glueckauf; 112: No. 14, $10-816(15 Jul 1976). 
(In German). 

After a thorough ge of the conditions necessary for 
the planning and realization of the inertization method and of the 
problems to be solved, effects of the process on the development of 
the mine fire by means of gas analyses are discussed. Cost-benefit 
analysis of procedure shows considerable advantages in using it for 
large scale damage prevention. 6 refs. 


21601 Coal mining industry of the USSR in 1975. Frisch, H. 
Glueckauf; 112: No. 14, 816-817(15 Jul 1976). (In German). 

Detailed statistical data on production according to areas and 
working methods are given. Underground and open pit data are 
compared. | ref. 


21602 Black coal mining: pithead stocks grow. Highest shift 
in the Lorraine. Ber. Inf. (Europ. Gem.); No. "59, 2(Sep 1976). 
(In German). 
hort communication only. 


TRANSPORT AND HANDLING 
REFER ALSO TO CITATION(S) 21576, 21590 


21603 F and power requirements for the [underground] vacuum 
transport of ae t horizontal pipelines. Konchesky, J.L.; 
George, T.J.; Craig, J.G. (Bureau of Mines, Morgantown, WV). Z 
Eng. Ind.; 96: No. 3, 729-734(Aug 1974). 

From ASME materials handling joint conference; Pittsburgh, 
PA, USA (19 Sep 1973). 

Bituminous coal lumps up to 2.5 in. were transported in 2, 4, 
6, and 8 in. dia, schedule-40, carbon steel pipelines in Konchesky’s 
previously described experimental system. Re empirical equations 
which were derived for calculating the minimum air rate, and the 
minimum pressure drop in the acceleration section, in the 150 ft 
conveying section, across an 8 ft radius bend at the end of the latter, 
and in the 31 ft reacceleration section after the bend were suitable 
for predicting minimum power requirements. Coals up to 2 in. were 
successfully conveyed in 6 and 8 in. lines, implying a minimum pipe 
diameter-top coal size ratio of 3:1. Some vacuum transport data are 
tabulated for both elevated and on-grade piping systems under 
widely varied operating conditions. 


21604 Coal slurry pipeline research and development; oversight 
hearings. Hearings before the Subcommittee on Energy Research, 
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Development, and Demonstration (Fossil Fuels) of the Committee on 
Science and Technology, House of Representatives, Ninety: 
Congress. Second Session, January 29, 1976. Volume IV. Washi 
DC; Committee on Science and Techno! (1976). 935p. GPO. 
The impacts of extensive research dev —— 
cous. The Wcll tee seman coll Gina coal sipeline 
sectors. n ‘or researc evelopment on 
transportation and ERDA’'s role in this research and dovdagent 
are summarized by Dr. Phillip C. White, Assistant Administrator for 
Fossil Energy, ERDA. Testimony supporting the need for slurry 
— as a transportation mechanism is presented by Jack 6. oO. 
orton, Assistant Secretary for Land and Water Resources, 
ment of the Interior. The Eesnste of Suaedhuaes aaa cl pps o 
Sendeanens sateen 


nationwide basis with a to + rer eee 
options, economic impacts, and 
presented by Dr. Shoa Lee Soo, Professor of oo 
ing, University of Illinois. The advantages of using tech- 
nology rather than slurries are extolled J Leonard J. Keller, Presi- 
dent of Keller Corp., Edward J. Wasp, Vice President of Ener 
———— Systems and Robert MeNeil Assistant to 


esident, Slurry Transport Associates, discussed the technology of 
and plans for building a slurry pipeline from Wyoming to Arkansas. 
Voluminous material and additional statements are included. (BLM) 


21605 Modern coal preparation plant of Piast colliery. Orze- 
chowski, J. Przegl. Gorn.; 32: No. 4, 155-159Apr 1976). dn Polish). 

Design solutions of the basic units and flowsheet nodes of the 
plant are characterized and basic technical and economical indices of 
the project are presented. Latest techniques of Polish industrial 
development in mechanical coal p tion are demonstrated, and 
— of participating factors in the investment process is 

yzed. 


21606 Laurel preparation plant: a modern coal washery. Halvor- 
sen, W.J. Aufbereit.-Tech.; 17: No. 6, 282-284Jun 1976). (In 
German). 

Production and coal quality from the Western Pennsylvania 
‘Lower Kittaning’ layer are c terized. Flowchart of plant shows 
cleaning stages from separation through flotation and flocculation, to 
dewatering. Land reclamation measures are described. 


21607 Use of a Gd-153 gamma-ray density gauge for coal slurries 
in an on-line x-ray fluorescence system. Kawatra, S.K.; Dalton, J.L. 
(Mineral Sciences Laboratory, Department of Energy, Mines and 
Resources, Ottawa (Canada)y, Can. J. Spectrosc.; 21: No. 4, 97- 
100(Jul 1976). 

11 refs. 

A gamma density gauge employing a Gd-153 source was 
developed, for the measurement of the solids content of aqueous coal 
slurries in an On-line x-ray fluorescence system. Its design, operation- 
al characteristics and advantages are discussed. 


21608 Optimization of dewatering of smalls and fines of less than 
10 mm grain mag Blankmeister, W.; Bogenschneider, B.; Kubitza, 
K.H.; Leininger. ; ages © F L.; Koehling, R. Glueckauf: 112: 
No. 13, 758-762(1 re 1976). (In G 

Procedures for coal yl mony reparation and for six different sludge 
processes are presented followed by calculational characteristics. 

tional and economic results are evaluated in view of the 
national optimization program. 


COMBUSTION 


REFER ALSO TO CITATION(S) 21539, 21969, 22125, 22126, 
22127, 22146, 22683, 22796 


21609 (CONF-760469—5) Ash fouling potentials of Western sub- 
bituminous coal as determined in a test furnace. Tufte, 
P.H.; Gronhovd, S. H.; Sondreal, EA; Selle, SC (Energy Research 
and Development Administration, Grand Forks, N.Dak. (USA). 
Grand Forks Energy Research Center). 1976. 16p. . NTIS $3.50. 
From American power conference; Chicago, Illinois, United 
States of America (USA) (20 Apr 1976). 
The fouling potential be subbituminous coals is pro samy nat ogg 
to sodium ee | lateau at higher sodium levels. It 
increases ps mayne pe —— e ash content at all sodium levels. At 
similar sodi levels, subbituminous coal fouling potentials 
ainbaemic ae ite. On the basis of samples tested and 
other ash survey work on Western coals, there is no evidence of the 
simultaneous occurrence of high sodium and high ash, a coincidental 
condition that would lead to high fouling in subbituminous coals. 
Because of this, subbituminous coals in general can be expected to 
show less ash fouling problems than lignite coals. In general, experi- 
ence burning Western coals in Eastern boilers would indicate that 
samples having high sodium would give very severe fouling condi- 
tions by Eastern standards, whereas samples with low sodium would 
ive _— experiences comparable to the normal experience with 
| torte s. 
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21610 (CONF-761107—12) New approach to a | nes bed 
steam boiler. Fraas, A.P. (Oak Ridge National Lab., Tenn. (USA)). 
1976. Contract W-7405-ENG-26. 34p. Dep. NTIS $4.00. 

From Annual of the American Society of Mechani- 


; New York, New York, United States of America 
Usa)» 29 Nov 1976). 


A new approach for coupling a fluidized bed coal combustion 
system to a steam boiler has been found. The princip: 
feature of the concept is that aS would employ a free t iven 
pra sage ep hee ee the furnace to about 3 atm. The hot gas 
the furnace would enter the turbine at a temperature of no 
— a tan 1000°F (538°C) so that there should be no difficulties 
with erosion or deposits in the turbine. The surface area of the boiler 
tube matrix immersed in the bed would be varied with heat load by 
varying the bed depth. The heat output would be varied by a factor 
of 3 by varying the ~ veloci peten ates toeeee the bed and by an additional 
factor of about 3 b furnace pressure, sebiceadl onl a total 
turndown range 0’! on 6 a factor of 10. A design was 
repared for a 200 MW(e) plant that would bem the tailings rejected 
new coal beneficiation plants under study for use by A at 
some of their coal-fired steam plants, where the coal content in the 
tailings would represent ca. 35% of the total solids in the emerging 
water slurry. 


21611 (FE—2451-1) Gas-solids interactions in the distribution 

zone of a fluidized bed. Phase I. Quarterly report, June 15—-Septem- 
ti 15, 1976. Kirwan, D.J.; Vines, S. (Virginia Univ., Charlottesville 
(USA) Oct 1976. Contract E(49-18)-2451-PHA-1. 17p. Dep. NTIS 


A miniature, self-heating mode thermistor probe was devel- 
oped, tested and used to probe the distribution zone of a 60-micron 
solids fluidized bed to d the interfaces between gas jet; fluidized; 
moving, but not fluidized; and non-moving regimes of the distribu- 
tion zone of a fluidized bed. Probings were completed in a 5.2-in.- 
LD. reactor Rall wor ry velocities of 100 and 200 fps with 
respective superfi veloctles of 1 and 2 fps. A 3.4-in.-I.D. reactor 
was probed with gas entry velocity of 100 fps and superficial 
velocity of 2 fps. Data from these probings will be used to generate 
three dimensional interfaces for the several solids regimes. 


21612 Effect of pulsation on combustion in fuel beds. Nag, P.K.; 
Mukherjee, S.G. (Indian Inst. of Technol., Kharagpur). J. Inst. Eng. 
(India), Mech. Eng. Div.; 56: 132-136(Nov 1975). 

The influence of pulsation induced in the air supplied for 
combustion of solid fuel in a fixed bed was evaluated experimentally 
under a variety of operating conditions, for which a combustion pot 
mounted on a weighing balance was employed. It was found that the 
pulsations not only en’ po ern the tanlag rate and the capacity of 
the furnace considerably, but also improved the combustion efficien- 
cy by reducing the quantity of excess air and the amount of unburnt 
carbon in the refuse. The physical variables studied at different 
frequencies and amplitudes of pulsation were air flow rate, particle 
size, bed height, presence of fines, moisture or both. 11 refs. 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 21563, 21570, 21588 


pe 2 Exploitation of the energy source brown coal and its uses 
in steel Speich, P. pp 91-118 of In Energierohstoffe und 
neue Technologien fuer die Stahlerzeugung. Vortraege und Diskus- 
sionsbeitraege. a G.; Liebrucks, M.; Reintges, H.; Schu- 
bert, E.; Schwantag, K . (eds.). Essen, Germany, F.R.; Glueckauf 
(1976). Gin German) 
rom Coal-steel colloquium; Berlin, Germany, F.R. (3 Oct 
1975). 


23 figs.; .; 3 tabs.; 6 refs. 

This is a survey of the winning and industrial utilization - 
brown coal. The utilization of brown coal 1) in metallurgical 
cesses, 2) as reduction ner in the production of carbides, p “4 
phorus and ferro-alloys, 3) for the direct reduction of iron ores by 
the cylindrical rotary kilu process, 4) for the production of reduction 
gas, heating or synthesis gas in tube furnaces, 5) in nuclear coal 

ch well as possible — in chemical engineer- 
ing are reported on. The text is illustrated by a number of flow 
diagrams. 


21614 Effects of the mets sate oe See ae 
industry. Jamme, H.P.; Dach, G. Ind. Miner. (St.-Etienne, Fr.) ; 
No. 6, 259-269(Jun 1976). (In French). 
The economic recession brought along a decrease in primary 
on consumption of all the member-countries of the Community 
5. a in turn, has produced an adverse effect on the 
for increased coal production, and has forced 
=a =~ . A review of the coal situation by single countries 
is presented, focusing on production, consumption of various indus- 
trial sectors, foreign trade in coal, and the growth in personnel and 
investments. The Community's RandD efforts are briefly outlined. 
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21615 eeee fod et ee 
considering the grades of coal available. Kasperczyk, J. Stahl Eisen; 
96: No. pet 920-921(Sep 1976). (In German). 
1 


The main black coal reserves and the ee ¢ of the coal 
found are presented. With a view to the coal’s application in the steel 
industry of South Africa, posibilities are considered which will 
improve coke quality, and methods are presented which will lower 
the demand for coking coal. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 21564, 21565, 21579, 21580, 
21583, 21584, 21585, 21586, 21587, 21592, 21594, 21599, 21600, 21619 


21616 Coal microfissuration tests. Piskorska-Kalisz, Z.; Kalisz, 
J. Przegl. Gorn.; 32: No. 4, 165-168(Apr 1976). (In Polish). 

Results of tests on samples taken from seams of the Lower 
Silesian Coalfield are given. It was found that for a given seam, and 
particularly of an examined area, the increase in the microfissuration 
of coal provides a valuable indication of an outburst hazard. The 
time of outgassing the exposed coal solid also depends on the 
microfissuration. 6 refs. 


21617 Relationships between the oxiproline concentrations in the 
lungs and the lung weight, the silicic acid and aluminium concentra- 
tions and the dust dose after repeated intratracheal application of coal 
dust in a long-term study with rats. Ehm, W. (Technische Hochs- 
chule Aachen (Germany, F.R.). Abt. Hygiene und Arbeitsmedizin). 
Staub-Reinhalt. Luft; 36: No. 10, 410-417(Oct 1976). (In German). 

7 figs.; 7 tabs.; 71 refs. 

After repeated intratracheal application of anthracite coal 
dust, the oxiproline concentration of the lungs in rats decreased with 
the duration of the experiment, whereas the dry lung weight in- 
creased with the dose of coal dust applied and with the duration of 
the experiment. No relationship was found between the oxiproline 
concentration in the lung tissue and the dose of coal dust or the 
aluminium-or SiO2-concentration. The total deposition of coal dust 
in the rat lungs appears to be better reflected in the concentration of 
aluminium than in the SiO2-concentration. 


21618 Illumination in underground coal mines. Coal mine health 
~ wa Fed. Regist. (Wash., D.C.); 41: No. 192, 43532-43536(1 
t 

From Mineral Resources, 30CFR75, Dept. of the Interior. 
Mandatory safety standards: underground coal mines. 

Final standards for the illumination of working places in a 
coal mine are promulgated. The form and substance oft the standards 
remain as published on April 1, 1976; all revisions and amendments 
are effective October 1, 1976. (PCS) 


REGULATIONS 
REFER ALSO TO CITATION(S) 22613 


21619 Exposure to coke oven emissions: occupational safety and 
health standards. Fed. Regist. (Wash., D.C.); 41: No. 206, 46742- 
46790(22 Oct 1976). 

From 29CFR1910, Labor, Occupational Safety and Health 
Administration, Dept. of Labor. 

In view of carcinogenic health hazards known to accompany 
exposure to coke oven emissions, health and safety regulations are 
promulgated for limiting those emissions. Among other things, oe 
rules cover requirements for protective equipment usage, hygi 
practices and facilities, and medical surveillance programs. 


PETROLEUM 


REFER ALSO TO CITATION(S) 22655 


RESERVES 
REFER ALSO TO CITATION(S) 21571, 21643, 21655 


21620 Prediction of molecular diffusion at reservoir conditions. 1. 
Measurement and prediction of binary dense gas diffusion coefficients. 
Sigmund, P.M. (Pet. Recovery Inst., Calgary, Alta). J. Can. Pet. 
Technol.; 15: No. 2, 48-57(1976). 

A simple, easily constructed diffusion cell of the type origi- 
nated by Loschmidt was designed and used to measure diffusion 
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coer, te Give Diets daer. am. eraees yagi Pf 
temperatures, pressures compositions. From the experimen’ 
work conducted at the Petroleum Recovery Institute together with 
results published elsewhere, a correlation method has 
been adapted for the purpose of predicting binary molecular diffu- 

ts at conditions ranging from ambient to those likely 
to be found in Alberta reservoirs. 34 refs. 


GEOLOGY AND EXPLORATION 
REFER ALSO TO CITATION(S) 21568, 21569, 21636, 21655, 23417 


21621 (MERC/SP—76/2, 142-161) Quebec lowlands: over- 
view and hydrocarbon Briers, R.J. 1976. 


From 7. annual Appalachian 
Morgantown, West Virginia, Uni 
Mar 1976). 

In Devonian shale: production and potential. 

The hydrocarbon potential and geologic features of an area in 
Quebec are reviewed. This area is located roughly between Montre- 
al and Quebec city and is approximately 200 miles in length by 50 
miles in width, that is to say, approximately 10,000 square miles. The 
sequence of Cambrian and Ordovician clastics and carbonates lies 
unconformably on the Precambrian shield. This sequence, dipping to 
the southeast, varies in thickness from a few hundred feet in the 
northwest to over 20,000 feet in the southeast. 


21622 Density gamma gamma logging of oil wells. Gulin, Yu.A. 
pp 240-244 of In Razvedochnaya geofizika SSSR na rubezhe 70-kh 
godov. Moscow; Nedra (1974). (In Russian) 

From 7. All-Union scientific and technological geophysical 
seme: L’vov, Ukrainian SSR (15 Nov 1972). 


The ; 

lication of gamma-gamma density logging for the 
oiieuman of the volume weight and porosity of terrigenous and 
carbonate rocks in oil and gas boreholes is discussed. A two-probe 
(155 and 360 mm) apparatus has been developed for this purpose and 
has been in serial production since 1970. It is designed for use in 
boreholes epee 190 and 300 mm in diameter and down to 4.000 
metres deep at a maximum temperature of up to 120 deg C. The 
radiation source is *’Cs with an activity of up to 100 kg-eq Ra. To 
interpret the results, measuring grids have been compiled in accor- 
dance with the experimental measurements taken on models of the 
strata. For carbonate sections combination of gamma-gamma density 
logging and epithermal-neutron-neutron logging is recommended. A 
combination of gamma- + age density logging and neutron-gamma 
logging is used to ev the clayness of terrigenous deposits. 


21623 Increased precision of porosity measurements using a 
modified Ruska universal porometer. Taylor, R.P.; Wardlaw, N.C. 
(Univ. of Calgary, Alta). J. Can. Pet. Technol; 14: No. 2, 33- 
37(1975). 

The precision and accuracy with which pore volumes can be 
obtained for rock samples using a Ruska universal porometer are 
governed by limitations imposed by the instrument, the sample and 
the operator. In this paper, these limitations are evaluated and 
instrument modifications and operating techniques for optimum pre- 
cision and accuracy are described. The porometer consists of a 100- 
cc volumetric mercury pump with attached pycnometer. Bulk vol- 
umes are measured by mercury displacement in the pycnometer and 
grain volumes by the ‘Kobe’ or ‘Boyle's Law’ method. Pore volumes 
are obtained by subtraction. The main advantages of obtaining bulk 
volumes in a mercury pycnometer are that the method is rapid and 
the sample suffers minimal physical damage and contamination. It 
can subsequently be used, without further treatment, for the determi- 
nation of other reservoir properties. 2 refs. 


21624 Dependence of water permeability on core cleaning meth- 
ods in the case of some sandstone samples. Grist, D.M.; Langley, 
G.O.; Neustadter, E.L. (BP Res. Cent., Sunbury-on- Thames, Eng.). 
J. Can. Pet. Technol.; 14: No. 2, 48-52(1975 ). 
been reco; that core drilling, handling and 
cleaning techniques can signi tly affect the flow and distribution 
of oil and water in reservoir rocks. Large discrepancies in core 
analysis data are often noted when results from different laboratories 
are compared. This paper highlights the effect that core cleaning 
— can have on water mobility following waterflooding. 16 


leum geology symposium; 
States of America (USA) (1 


21625 Mathematical utilization of sedimentological data for ar- 
Rev. Inst. Fr. Pet. Ann. Com- 


chitecture reconstructions. Dagens, Y. 
bust. ides; 31: No. 2, 335-345(1976). (In French). 
leum commonl 
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nants preemie . The aim is to obtain as exact 
bers of the ew Rao series under stud 
Stages, with continuous control by a geoio This control is 
facilitated by the automatic graphic Fm of results. After a 
description of the principles behind the methed and e study of the 
different stages in processing the data, the method is illustrated by an 
actual case corresponding to the sedimentary series of an oil pool. 
The method was initially developed to describe sedimentary series, 
although it should be possible to extend its application to all types of 
data ao from wells or profiles to determine their distribution in 
space. 21 refs. 


21626 Aspects of treatment of input data for numerical reservoir 
simulation from practical experience. Malcher, H. (Oesterreichische 
Mineraloelverwaltung A.G., Vienna). Erdoel-Erdgas Z.; 92: No. 9, 
ee 1976). (In German). 

4 refs. 


Based on practical experience some aspects of treatment of 
input data for numerical reservoir simulation are presented. Problem 
of modeling and accuracy of parameter determination are discussed. 


21627 NS ee ee a ee 
tions. Maravic, M. (Oesterreichische Dare eSen 198 Ce 
Vienna). Erdoel-Erdgas Z,; 92: No. 9, 278-280(Sep 1 

German). 

17 refs. 

The call for the most efficient recovery of our oil and 
reservoirs requires the application of all available methods, which 
can ensure the necessary data. Due to their manifold applicability 
transient test methods are a superior instrument in evaluating a 
reservoir during the entire exploitation time thus giving instanta- 
neous reservoir characteristics for further modified and rather com- 
plicated calculations to optimize the recovery factor. 


21628 Search for petroleum in the Celtic Sea. Butler, B.R.R. Oel; 
14: No. 10, 284-287(Oct 1976). (In German). 

3 figs.; 3 refs. 

The Pe at pe activities of petroleum companies along the 
east coast of Ireland and the west coast of England are reported on. 
Not only seismic investigations but also several drillings were car- 
ried out. The presumable occurrence of petroleum in the Celtic Sea 
is not viewed very optimistically on account of the sparse distribu- 
tion of the adequate reservoir rocks with regard to the structures. 


One 
ork is done in 


DRILLING AND PRODUCTION 
REFER ALSO TO CITATION(S) 21656, 22652 


21629 (BERC—76/4) Contracts and grants for cooperative re- 
search on enhancement of recovery of oil and gas. Progress review No. 
8. Linville, B. (ed.). (Energy Research and Tccasient Adminis- 
tration, Bartlesville, Okla. (USA). Bartlesville Energy Research 
Center). Oct 1976. 86p. Dep. NTIS $5.00. 

Short status reports of the various enhanced recovery pro- 
jects are given. Recovery methods include micellar-polymer flood- 
ing, polymer flooding, carbon dioxide injection, thermal recovery, 
and massive hydraulic fracturing. (LK) 

21630 Se a pp 115-135) Hydraulic fracturing: a 
summary. Coulter, G.R. 1976. 

From 7. annual Appalachian petroleum geology sym 
Morgantown, West Virginia, United States of America 
Mar 1976). 

In Devonian shale: eo and potential. 

A brief summary of hydraulic —- to date is presented. 
Comments are included on both conventional hydraulic ore me 
and massive hydraulic fracturing (MHF). 


21631 ae ag p 182-21 ““ Effect of in situ stress on 
induced fractures. Overbey, W.K. Jr. 1976. 


SA) (i 


From 7. annual Appalac’ hian petroleum geology sym 
Morgantown, West Viewseias Uni tates of po Ay 
Mar 1976). 

In Devonian shale: production and potential. 

It has been demonstrated that a definite relationship exists 
between surface rock jointing, the principal compressive stress orien- 
tian, Capes eee Ae eee eee 
the direction of induced hydraulic fracturing. This relationship 
soumnn 00 bhebd sous ta quatie Waided etc Sus taa> eat Gann Content 
strongly folded rocks. This led to the postulation that fracture 

be | for rather large geologic regions 


Sa) Ul (i 


reservoir, thus improving production. The induction of multiple 
stages of hydraulic fracturing from the inclined borehole to improve 


of an operational oilfield supervisory 
oy C.E.; Scoles, L.R. (Amoco Can. Pet. Co., Drayton 
oa Can. Pet. Technol.; 14: No. 2, 23-26(1975). 


wellhead pressure, rate and volume as applicable. In addi- 
oe performs conventional surveillance and reporting 


21633 Cascade drainage of blocks in a fissured reservoir. Le- 
febvre du Prey, E. Rev. Inst. Fr. Pet. Ann. Combust. Liquides; 31: No. 
1, 173-178(1976). (In French). 

Fluid block characteristics are analyzed, and a numerical 
model taking into account oil and gas pressure, and oil velocity, is 
presented. Profiles of gas pressure and saturation are given during 
and after drainage. 


21634 Method for oil recovery improvement. Christopher, C.A. 
ky mag Inc.). US Patent 3,965,986. 29 Jun 1976. Filed date 4 Oct 
a subterranean reservoir, a strata or zone of high e- 
ability as compared to other stratas of the reservoir may be p 
by forming a solid gel in situ within the highly permeable dy 
gel plug is formed by injecting a colloidal silica suspension into the 
strata which is in a liquid state and contacting the suspension in situ 
- a surfactant. Upon mixing with the surfactant, the colloidal 
suspension forms a gel which effectively plugs the highly 
err zone blocking further fluid flow through the zone. 


21635 Borehole from Vienna Basin. Lachmayer, K. 
(Oesterreichische Mineraloelverwaltung A.G., Vienna). Erdoel- 
Erdgas Z.; 92: No. 9, 287-290(Sep 1976). (In German). 

2 figs.; 2 tabs.; 8 refs. 

The well known fact that formations underground are primar- 
ily cooled by mudcirculation around a borehole is responsible for 
difficulties in evaluating true formation temperatures. Different 
methods for estimation of true temperatures from values received on 
occasion of well logging are good for unexact solutions only. It is 
shown on several examples taken from Vienna Basin how such 
values fit to true temperatures under different conditions. Indepen- 
dent from the method used it turns out that short periods of cooling 
the formation are evidently an important criteria for good results 
whereas long times of re-warming by natural heat flow after a long 
cooling period must not necessarily lead to satisfying values. 


21636 Investigations of the facies of, and stimulation results in 
the Flysch-Formation, St. Ulrich-Hauskirchen oil field, Vienna Basin. 
Dolak, E.; Pernthaner, P. (Oesterreichische Mineraloelverwaltung 
A.G., Vienna). Erdoel-Erdgas Z.; 92: No. 9, 292-296(Sep 1976). (In 
German 


15 refs. 

The oilfield St. Ulrich-Hauskirchen produces from Flysch 
deposits and is waterflooded with sucess since 1953. During the last 
ace the production has shown only small decline and so the 

westion arised, for how many years production and flooding may be 
still ill profitable. A complete new revision of the geology and of the 
reservoir g was started. The Flysch di its were inte- 
grated into four lithological facies which shows different producing 
capacity. The results of stimulation jobs are also described. 


21637 Basical studies on the applicability of tertiary recovery 
methods in the Vienna Basin oil reservoirs of OeMV AG, Stocken- 
huber, F. (Oesterreichische Mineraloelverwaltung A.G., Vienna). 
Erdoel- — Z.; 92: No. 9, 284-286(Sep 1976). (In German). 


4 refs. 

The methods most notable at present for enhanced recovery 
are laid down, and, tanking the present state of technology, it is 
investigated which method could be expected to be applied with 
economic success in the reservoirs of the OeMV in the Vienna 
Basin. 


PROCESSING 
REFER ALSO TO CITATION(S) 21653 


— Contact-distributing device for a hydrocracking reactor. 

urganov, V.M.; Agafonov, A.V.; Vaseiko, A.1; Solov’ev, V.G.; 
Mel nikov, S.M.; Gribanov, A.V. ‘Chem. Pet. Eng. (USSR) (Engl. 
Transl.); 11: No. 5-6, 517-519(1975). 
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Reactors of up to 4 m diameter, up to 35 m in height, and 
more than 500 metric tons in weight are required for the contempo- 
rary huge tonnage hydrocracking process. For such reactors a 
contact-distributing device has been developed and tested, which 
assures effective mass- and heat-exchange of the reacting mixture 
with the cooling agent and uniform distribution of the stream over 
the lower-lying bed of catalyst. The contact-distribution device 
consists of two plates: an upper one, which is a bubbling one; and a 
lower one, which is a distributing one. Between the bubbling plate 
and the grate grid which supports the layer of catalyst there is a 
diaphragm for admission of cooling agent. At the center of the 
contact-distributing device an overflow tube is mounted, for section- 
wise discharge of catalyst. Tests showed that temperature distribu- 
tion in the reaction zone varied only slightly upon iocal introduction 
of either a water-containing gas in the amount of 20% of the total 
stream or of vacuum-gas oil in an amount of 8% of the reactor load 
with respect to feedstock. This indicates the absence of appreciable 
breakthrough of reagents through the overflow tube and indicates 
good mixing of the reagents in the contact-distributing device. 2 refs. 


21639 Process for preparing cracked gases by catalytic cracking 
of hydrocarbons with a C-number of C, to Cso. Nonnenmacher, H.; 
Rall, W.; Triebskorn, B.; Hupfer, L. (to BASF A.G., Ludwigshafen 
am Rhein (Germany, F.R.)). German(FRG) Patent 1,244,328/C/. 22 
May 1975. 2p. (In German). 

A method is described to obtain gases by catalytic cracking of 
hydrocarbons having a C-number of C2 to Co using steam at normal 
or raised pressure in the presence of nickel catalysts on a carrier 
material which consists of a prelayer and main layer where the 
conversion in the prelayer is carried out at 350 to 650°C in the 
presence of a 35 to 55 weight percent nickel-containing catalyst, and 
in the main layer at 550 to 950°C in the presence of a 15 to 25 weight 
percent nickel-containing catalyst. This is characterized in that a 
catalyst containing at least 0.5 weight percent of an alkali metal 
compound, calculated as oxide, is used in the prelayer, and a 
practically alkali-free catalyst or one containing less than 0.5 weight 
percent of an alkali metal compound, calculated as oxide, is used in 
the main layer. 


21640 Production of low sulfur fuels from petroleum residual oils. 
Ozaki, H. Nenryo Kyokai-shi; 55: No. 588, 216-234(Apr 1976). (In 
Japanese). 

Environmental regulations to prevent air pollution will 
become stricter in the future. As a sufficiently low sulfur level of fuel 
oils, for such regulations, cannot be achieved by the present direct 
hydrodesulfurizers, investigations are being made into a deep direct 
hydrodesulfurization. Even in this case, atmospheric residual oils 
containing a large amount of heavy metals are difficult to desulfurize 
because of the catalyst poisoning by the metals. Therefore, in order 
to desulfurize such atmospheric residual oils to a satisfactory low 
sulfur level, it is necessary to employ an indirect desulfurization 
which removes sulfur from the vacuum gas oil without blending it 
with the vacuum residual oil. In this paper, catalytic cracking as well 
as thermal cracking of vacuum residual oils to obtain feed oils for 
indirect hydrodesulfurizers are reviewed. 59 refs. 


21641 Loading facilities of the Mobil Oil refinery near Wilhelm- 
shaven. Ehrenhauss, K.M. Erdoel Kohle, Erdgas, Petrochem. Brennst.- 
Chem.; 29: No. 6, 249-253(Jun 1976). (In German). 

In connection with its new refinery near Wilhelmshaven, 
Mobil Oil AG in West Germany has ordered marine facilities near 
the deep water of the Jade Bay for receiving crude oil and for 
shipping refinery products. Logistics underlying the project and its 
particular design configuration are discussed. Various main parts of 
the marine terminal are described, in the first place the island pier 
with mooring berth for tankers of up to 250,000 tons deadweight, 
and the submarine pipeline bundle which consists of 14 pipes and 
with its length of about 1000 m, is first of its kind in the world. 


PRODUCTS AND BY-PRODUCTS 


21642 LNG - present situation and future prospects. Peebles, 
M.W.H. (Shell International Gas Ltd., London (UK). Planning and 
Finance Div.). Gas Waerme Int.; 25: No. 10, 505-506(Oct 1976). (In 
German). 

3 figs. 

The LNG business commenced in 1964 with the first ship- 
ment of liquified natural gas from Algeria to the UK. Since then the 
situation has developed rapidly, and in 1976 the total international 
LNG trade will amount to a volume of approximately 16,000 million 
m*. A volume of 58,000 million m° is anticipated in 1980. Tanker 
fleets and liquifaction plant will undergo the same growth. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 23314 
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MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 21647, 22651 


21643 Estimates of the economic cost of producing crude oil. 
Senate Resolution 45, a national fuels and energy policy study, Ninety- . 
fourth Congress. Second Session. Washington, DC; Committee on 
Interior and Insular Affairs (1976). 439p. GPO. 

This compilation of documents and views was prepared by A. 
R. Tussing (Univ. of Alaska), B. S. Cooper (of Committee staff), H. 
Canaday (Congressional Research Service) at the request of Henry 
M. Jackson; it surveys the cost to oil producers of producing oil 
from existing reserves and the cost of finding, developing, and 
producing oil from new sources of supply. Statistics on domestic oil 
and gas availability are included, and a view on windfall profits tax is 
offered. (DDA) 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 21648 


21644 Processes for the separation and recovery of particles of 
petroleum from gas streams. Hesse, V. Wasser, Luft Betr.; 20: No. 10, 
535-537(Oct 1976). (In German). 

3 figs. 

There are many criteria for selecting oil separators and the 
corresponding processes. New procedures were followed for adapt- 
ing a wet scrubber to meet the demands imposed. The scrubbing 
fluid was regenerated by vacuum distillation. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 21640, 22654, 23258, 23266, 23324 


21645 (BERC/RI—76/16) Total luminescence contour spectra 
of six topped crude oils. Chisholm, B.R.; Eldering, H.G.; Giering, 
L.P.; Hornig, A.W. (Energy Research and Development Adminis- 
tration, Bartlesville, Okla. (USA). Bartlesville Energy Research 
Center). Nov 1976. Contract PO-BE-76-P-1221. 48p. Dep. NTIS 
$4.00. 

The results of a preliminary study of six topped crude oils by 
total luminescence are presented. Included are six contour spectra, 
six principal excitation/emission spectra, an interpretation of the 
contours by comparison with other data, a discussion of the method 
and recommendations for further related studies. These data are used 
in oil spill identification. 


21646 Behaviour of crude oil under fresh-water ice. Chen, E.C.; 
Keevil, B.E.; Ramseier, R.O. (Environ. Can., Inland Waters Dir., 
Ottawa). J. Can. Pet. Technol.; 15: No. 2, 79-83(1976). 

Experiments were carried out in a cold room at -15°C to 
investigate the behavior of Norman Wells crude oil under fresh- 
water ice. The crude, when injected in water under the ice, tes 
into droplets and rises to the ice-water interface, where the oil drops 
coalesce to form a slick. The spreading of oil under ice is complicat- 
ed by the coalescence of oil drops at the ice-water interface, and the 
spreading process is found to be different from that of oil on water 
or on ice. If sufficient turbulence exists in the water, both oil-in- 
water and water-in-oil emulsions are formed. An oil lens sandwiched 
between the ice acts as an insulating layer and thus increases the 
temperature drop across the ice. 12 refs. 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 22613, 22615, 22641, 22645, 
23279, 23314 


21647 Public authority control of the petroleum industry in 
Japan. Pesson, A. Rev. Inst. Fr. Pet. Ann. Combust. Liquides; 31: No. 
1, 3-66(1976). (In French). 

The historical conditions and the present state of develop- 
ment are analyzed and documented. Information is also given on the 
measures that have been taken to face up to the changes that 
occurred at the end of 1973, on the reactions of various economic 
and political agents, and on the evolutive prospects of the organiza- 
tion of the market and administrative control. 


21648 Effluent guidelines and standards: onshore segment of the 
oil and gas extraction point source ca’ . Interim final rule making. 
Fed. Regist. (Wash., D.C.); 41: No. 199, 44942-44948(13 Oct 1976). 

From Protection of the Environment, 40CRF435, Environ- 
mental Protection Agency. 
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Both existing and new sources of chemical effluents are 
affected by these effluent limitations and guidelines. Control is to be 
achieved by application of best available technology economically 
achievable. (PCS) 


TRANSPORT, PIPELINES, AND HANDLING 
REFER ALSO TO CITATION(S) 21641, 22849 


21649 Use of ponene commuaue ip So cateiiiee ee 
operation and . Loehner, E.; Janssen, E. (Rhein-Main-Rohrlei- 
tungsges, Cologne). Erdoel Kohile, Erdgas, Petrochem. Brennst.- 
Chem.,; 29: No. 6, 237-243(Jun 1976). (In German). 

After a brief description of the basic terms used in digital 
computing, the development of process control computer systems 
with regard to cost and number of systems installed worldwide is 
described. hardware and basic software components are discussed. 
There are two basic applications of process control computers: (1) 
oil pipeline safety and supervision and (2) optimization. The known 
methods of supervision of pipelines--either already in practice or 
planned for the near future--as well as the methods of optimization 
are described. Also discussed are the various configurations of 
process control computer systems. Finally, the future aspects of 
hardware and software are considered. 


PROPERTIES 


21650 Composition and characteristics of some basic gas oils. 
Garibaldi, P.; Casalini, A. (Snamprogetti, San Donato, Milan). Riv. 
Combust.; 29: No. 11-12, 441-450(1975). (In Italian). 

The composition of crude oil fractions commonly used as 
components of commercial gas oil were determined by mass spectro- 
metric analysis. Two techniques were employed--namely, percola- 
tion through an alumina column and mass spectrometric analysis of 
the two fractions obtained (aromatic and nonaromatic), and mass 
spectrometric analysis of the entire product. Routine tests were also 
performed. A correlation was attempted among a number of charac- 
<a and the composition of the different fractions examined. 4 
refs. 


21651 Application of thin-layer chromatography to quantitative 
and qualitative analysis of rock and oil extracts. Huc, A.Y.; Rou- 
cache, J.; Bernon, M.; Caillet, G.; Da Silva, M. Rev. Inst. Fr. Pet. 
Ann. Combust. Liquides; 31: No. 1, 67-98(1976). (In French). 

A technique to perform analysis of minute samples is de- 
scribed for use in cuttings of 5 to 10 g of rock. The method is 
evaluated, and results are compared with those obtained by using 
liquid chromatography. 5 refs. 


21652 Determination of nitrogen, fluorine, sulfur, and lead in 
petroleum products by yy photon and charged particle activation. 
Gosset, J.; Bock, P.; Engelmann, C. (CEA Centre d’Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France). Service d’Analyses 
et d'Etudes en Chimie Nucleaire et Isotopique). Analusis; 4: No. 4, 
161-168(Apr 1976). (In French). 

From 32. Congress of the spectrographic and physico-chemi- 
A _— advancement group (G.A.M.S); Paris, France (9 Dec 
1974). 

The methods used are based chiefly on the rapid mineraliza- 
tion of the sample in an autoclave after irradiation, according to the 
Parr-Wurtzchmitt process. Nitrogen and sulfur, at the concentrations 
normally found in petroleum products, are determined by proton 
activation. The containers holding the samples are irradiated for 5 
minutes with a 18 MeV proton beam of intensity 1 pA. It is possible 
to measure nitrogen and sulfur concentrations of lug.g™*. Fluorine 
and lead are determined by bremsstrahlung activation. The detection 
limits are better than 0.1 yg.g™'. These two elements have been 
determined in petroleum products at concentrations below 1 yg.g™*. 


21653 Distribution and structural aspects of sulfur compounds in 
petroleum residuals (Kuwait). Jewell, D.M.; Ruberto, R.G.; Albaugh, 
E.W.; Query, R.C. (Gulf Research and Development Co., Pitts- 
burgh). Ind. Eng. Chem., Fundam.; 15: No. 3, 211(Aug — 
It is shown that the various types of molecules behave inde 
pendently at high dilution or at elevated temperatures. Few mole- 
cules in Kuwait residuals contain more than four condensed aroma- 
tic rings. Resins, asphaltenes and oils, as classes, differ in molecular 
size and comielle although each consists of a wide range of 
molecular weight each can be viewed as ‘pseudo-polymers’ in that 
their chemical properties are essentially constant (independent of 
molecular weight) and similar to those of low molecular weight 
moieties, e.g., phenols, pyridines, indoles, carbazoles, benzothio- 
phenes, etc. This suggests that many components in residuals are 
thermal or processing artifacts. 10 refs. 


NATURAL GAS 


STORAGE 


21654 Oil and gas storage in subsurface formations. Kaufmann, 
A. (Oesterreichische Mineraloelverwaltung A.G., Vienna). Erdoel- 
Erdgas Z.; 92: No. 9, 296-300(Sep 1976). (In German). 
~_ Austrian mining day; Villach, Austria (28 Apr 1976). 
re 
It is shown cos on account of its physical and chemical 
properties can be stored without any problems and reproduced in 
subsurface storages. This is not true of crude oil. Crude oil and its 
ee are stored mainly in tanks, unpermeable basins or caverns. 
individual types of a are determined; the result shows that 
depleted gas reservoirs give the best provisions for storage. 


COMBUSTION 


REFER ALSO TO CITATION(S) 22132, 23067 


NATURAL GAS 
REFER ALSO TO CITATION(S) 22656 


RESERVES 
REFER ALSO TO CITATION(S) 21571 


21655 (MERC/SP—76/2, pp 136-141) Estimating reserves from 
fractured reservoirs, Garb, F.A. 1976. 

From 7. annual Appalachian petroleum geology symposium; 
Morgantown, West Virginia, United States of America % SA) (1 
Mar 1976). 

In Devonian shale: production and potential. 

A micro-performance analysis for estimating oil and gas re- 
serves based on the pressure behavior observed during well testing is 
described. The analysis is implemented by a calculation procedure in 
which different assumptions of initially in-place gas are iterated to 
estimate the coefficient of deliverability (C) from three or more sets 
of test data taken after the well has achieved stabilization. The 
calculated C's” are averaged and a standard deviation between each 
“C” and the average is determined. The initial gas in-place assump- 
tion that results in the minimum standard deviation between each 
“C” and the average of all C’s” is the best estimate of the initial gas 
in-place volume. By proper substitution of the governing flow 
equations and PVT parameters, oil reserves can be estimated by an 
identical procedure. (JRD) 


GEOLOGY AND EXPLORATION 


REFER ALSO TO CITATION(S) 21568, 21621, 21622, 21626, 
21627, 21655, 21666, 21686, 21687, 23417 


21656 (MERC/SP—76/2) Devonian shale: production and po- 
tential. Shumaker, R.C. Overbey, W.K. Jr. (eds.). (Ener, y Aecendho% 
and Development Administration, Morgantown, W. (USA). 
Morgantown Energy Research Center). 1976. Bip. ‘ (CONF- 
760346—). Dep. NTIS $9.25. 

From 7. annual Appalachian petroleum geology symposium; 
Morgantown, West Virginia, United States of America (USA) (1 
Mar 1976). 

Papers and abstracts of papers are presented concerning prop- 
erties, mineralogy, geology and geography of Devonian shales. A 
separate abstract was prepared for each item presented at the sympo- 
sium. (JRD) 


21657 (MERC/SP—76/2, pp 4-19) Stratigraphy and petrology 
of the Devonian “brown” shale in West Virginia. Patchen, D.G.; 
Larese, R.E. 1976. 

From 7. annual Appalachian petroleum geology symposium; 
Morgantown, West Virginia, United States of America (USA) (1 
Mar 1976). 

In Devonian shale: production and potential. 

Stratigraphy and petrology of fine, dark, radioactive shales, 
termed Brown shales, occurring in the lower half to two-thirds of 
Devonian shales found in West Virginia are discussed. Emphasis is 
—- on results of petrographic analyses of selected core samples 
rom a well in the Cottageville Field. It was found that in organic- 
rich shales in the pay zone, elastic quartz and feldspar are segregated 
into lenses parallel to the bedding. Gas being generated in the shale 
may diffuse into these lenses and migrate to vertical fractures which 
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hit to control most gas production in the Brown shale field. 


21658 ws pp 41-53) Geology, reserves, and pro- 
duction characteristics of the Devonian shale in oeinuaation West 
Virginia. Bagnall, W.D.; Arnal W.M. 1976. 

From 7. annual ‘Appalachi nerd mea geology sym; 
Morgantown, West Virginia, United States of Reatee 0 
Mar 1976). 

In Devonian shale: production and potential. 

The Devonian shale in southwestern West Virginia includes 
all strata between the base of the Berea Sandstone (Mississippian) 
and the top of the Onondaga Limestone (Lower Middle se 
Within this area, some 3000 productive shale wells have been drilled. 
Estimated ultimate recoverable reserves for these wells exceed one 
(1) TCF. Gas production from the Devonian shale is controlled 
largely by natural fractures with the production rate dependent on 
the density 2nd openness of these fractures. In general, the better 
shale wells occur when natural fractures are encountered in the 
brown, kerogen-rich shales that comprise between 10 and 60 percent 
of the total shale interval. These brown horizons ae east- 
ward with lighter colored shales and siltstones. In western Clay and 
Fayette Counties, the brown shale horizon from most of the shale 
gas in southwestern West Virginia is produced is barely recognizable 
on logs and in samples. As a result of standard completion practices 
that left several potentially productive horizons exposed to the 
borehole, some gas attributed to the Devonian Shale has actually 
been produced from shallower Mississippian horizons. 


21659 (MERC/SP—76/2, pp 94-95) Remote sensing fracture 
ly: : Western Virginia and southeastern Kentucky. Ryan, W.M. 
197 


tame 
SA) (1 


From 7. annual Appalachian petroleum geology symposium; 
Morgantown, West Virginia, United States of America (USA) (1 
Mar 1976). 

In Devonian shale: production and potential. 

An area in western Virginia and southeastern Kentucky was 
studied in an attempt to relate open gas flows and gas production to 
natural fracture zones. Results show that better wells are associated 
with natural fractured zones. In this type of geologic and topograph- 
ic terrain, radar imagery is a useful tool in delineating natural 
fractured zones and black and white IR. is useful in adding detail to 
the study. Nothing new was added by the other types of imagery, 
including night-time thermal I.R. that was not apparent on the radar 
and black and white infrared photography. 


21660 (MERC/SP—76/2, pp 96-99) Organic geochemistry ap- 
nnd to the geology of shales. Maynard, J.B. (Univ. of Cincinnat, 


From 7. annual Appalachian petroleum geology sym 
a West Virginia, United States of America (USA ny ri 
ar 1976). 
In Devonian shale: production and potential. 
Most organic geochemical work being done today focuses on 
the organic matter itself. The questions asked are of two kinds: What 
can the organic matter tell us about the origin of life; and, what can 


it tell us about the transformation of organic matter in sediments, 
with particular regard to the generation of fossil fuels. In addition to 
these studies, more organic geochemical work is needed on geologi- 
cal questions. Specifically, better ways to study shale geology are 
needed. This rock type makes up the bulk of sedimentary rocks, but 
is poorly understood compared with sandstones and limestones. Can 
the organic matter in these rocks be used to help solve geological 
problems. Several studies on recent sediments suggest that the 
source of the organic matter, marine or terrigeneous, can be differen- 
tiated. Several geochemical variables related to source that are 
mappable, and may be useful in deciphering sources of organic 
matter in ancient rocks are tabulated. A diagram showing how maps 
so developed might be used in an exploration program for fuel 
resources in the Devonian Black Shale is included. 


21661 (MERC/SP—76/2, pp 104-114) Geophysical investiga- 
eS ae ans oe ee oe Tegland, E.R. 
From 7. annual Appalachian petroleum geology ve 
Morgantown, West Virginia, United States of America SA) (i 

Mar 1976). 

In Devonian shale: production and potential. 

Geophysical methods of exploring Devonian Shale are de- 
scribed in sections on geologic framework analysis, seismic research, 
seismic reconnaissance, dynamite techniques, and mechanical vibra- 
tion. It is felt that these methods should provide the necessary 
exploration data to successfully define new production if, in fact, 
reasonable geophysical attributes can be associated with Devonian 
shale production. 


21662 (MERC/SP—76/2, pp 212-238) Fracture investigation of 
logging 


Toe eee Myung, 
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From 7. annual Appalachian 
Morgantown, West Virginia, Uni 
Mar 1976). 

In Devonian shale: production and 

The major gas accumulations in the —o Devonian 
shale are believed to occur in fracture systems in close proximity to 
the source beds. With this premise in mind, an approach to locating 
and evaluating the fractures and showing evidence of the source 
beds has been formulated. Approaches to evaluating fractures are 
discussed in a section on empty borehole logging using gamma-ray 
log, formation density log, induction log, temperature log, and 
sibilation survey. Other approaches discussed include acoustical seis- 
viewer surveys and the 3-D velocity log involving wave energy 
attenuation. (JRD) 


21663 (MERC/SP—76/2, pp = Digest of Appalachian 
structural geology. Shumaker, R.C. 1976 

From 7. annual Appalachian petroleum geology symposium; 
Morgantown, West Virginia, United States of America (USA) a 
Mar 1976). 

In Devonian shale: production and potential. 

Basement structures and detached structures in the Ap 
chian Basin as related to Devonian brown shale are examined. 
Results show that little can be said definitively about the relationship 
of regional surface structure to Devonian shale production. In gener- 
al fracturing is essential to most shale production. Certain basement 
faults influenced depositional thickness of the Devonian shale. Pre- 
sent production lies near the intersection of structures of varying 
style, trend, and age. Different structural styles should have different 
fracture patterns. Present day stress and recent movement along 
fractures may be an important factor in shale production. Explora- 
tion for fracture zones is a most hazardous task that while "picking 
lines” on — is comparatively simple, selecting significant geo- 
logic lines or fracture zones is extremely difficult. 


21664 ogy | ie 9 pp a Fracture systems: charac- 
teristics origin. Hodgson, R.A. 197 

From 7. annual Appalachian Sallie geology symposium; 
Morgantown, West Virginia, United States of America (USA) (a 
Mar 1976). 

In Devonian shale: production and potential. 

It is noted that the universal and uniform distribution of 
continuous geologic structures over large areas suggests a constant 
level of continuous or intermittent structural activity. From both 
observation and theory, it can be concluded that the tectonic forces 
which first produced the great earth lineaments are global in nature 
and have to do with changes in the rate of rotation of the earth. 
Once established, a constant level of structural activity would be 
maintained along the lineaments through the earth tides. These 
forces can be considered to act today at essentially the same level 
they did in the beginning, and the major lineaments have existed 
since that time. The lower order of fracture elements appears to 
represent the details of the global fracture network and, if so, would 
have been generated and maintained by the same forces responsible 
for the largest elements of the network. (JRD) 


troleum Prolosy sym 


ne 
States of yee fog SA) (1 


DRILLING, PRODUCTION, AND PROCESSING 
REFER ALSO TO CITATION(S) 21634, 22652 


21665 (LA—6533-MS) MER (maximum efficient rate) defini- 
tions and calculations using a gas-water reservoir model. McFarland, 
J.W.; Springer, T.E.; Monash, E.A.; Lohrenz, J. (Los Alamos Scien- 
tific Lab., N.Mex. (USA)). Sep 1976. Contract W-7405-ENG-36. 
182p. Dep. N NTIS $7.50. 

There has been an old and continuing controversy over the 
definition, validity, determination, and use of MER (maximum effi- 
cient rate) in the regulation of petroleum reservoirs. Six possible 
alternative definitions of MER are applied to a gas-water reservoir 
model linked to an economic model in which the gas production rate 
is constant throughout the life of the reservoir. From determination 
of the ultimate recovery, internal rate of return, and present value of 
the reservoir as a function of production rate, the six MER’s and 
their sensitivity to various parameters are presented. 


21666 ee pp 20-40) Geology and oil and gas 
occurrence in the Devonian shales: northern West Virginia. Martin, °: 
Nuckols, E.B. III. 1976. 


From 7. annual Appalachian petroleum geology sym 
Morgantown, West Virginia, United States of hues 
Mar 1976). 

In Devonian shale: production and potential. 

Results of a reevaluation of West Virginia Devonian Shales 
are presented. Emphasis is placed on gas occurrence in the Cottage- 
ville Field. Natural gas production in the Cottageville Field is 

rimarily from fracture porosity and permeability in Brown Shale 
Sone II. This fracturing may be related to basement faulting, possi- 
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bly along the west side of the Rome Trough. About 
remnant pring a meng | cindigg i 
been produced over the last 25 years. About 
roducing at an average rate of over 5 million cubic 
pawry tor any dir cedar wert Bey degree enn 

ut further development, especially by independents, wi 
a large extent on what happens in the gas price situation. 


21667 Use of pressure, pressure-squared or pseudo-pressure 
the analysis of transient pressure drawdown data from gas wells. Azi 
K.; Mattar, L.; Ko, S.C.M.; Brar, G.S. (Univ. of Calgary, p J 
Can. Pet. Technol.; 15: No. 2, 58-65(1976). 

In the analysis of transient pressure drawdown data, it 
possible to plot the data in terms of pressure, uared 


analytical solutions with numerical solutions for several typical gas 
reservoirs in Alberta. 9 refs. 


21668 Method for processing natural gas. Solomon, S.M.; Shaie- 
vitz, S.; Marshall, L. (to Lummus Co). German(FRG) Patent 
2,543,291/A/. 8 Apr 1976. + (In German). 

1 fig. Available from Dt. Patentamt, Muenchen (FRG). 

A method for processing a natural gas flow containing carbon 
dioxide and water vapor is described for obtaining ethane. In this 
method, the natural gas flow is expanded and ucted through a 
drying zone for water-vapor removing. Then, the dried natural gas 
flow is introduced into a methane ns sa 
abundant gas flow from an ethane-ab t w. In the method, 
the natural gas flow is heated before ex; 
part of the methane-abundant gas flow is com; 


and at least a major 
by the energy 


pressed 
freed by the expansion of the natural gas flow to a delivery pressure. 


PRODUCTS AND BY-PRODUCTS 


21669 Recovery of energy from liquefied natural gas. Pocrnja, A. 
Linde-Ber. Tech. Wiss.; No. 39, 69-72(1976). (In German). 

3 figs.; 1 tab. 

A process for energy recovery from liquefied natural gas is 
explained. The basis is a closed-cycle hot-air process. By using a 
natural gas evaporator instead of a water cooling system, the com- 
pressor work can be reduced in proportion to the suction tempera- 
ture, and thus efficiency can be increased. A calculation example 
demonstrates the comparison between conventional operation oi a 
ee Ge Cane noe natural gas of 70 bar 

ting up. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 23314 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 22605, 22611, 22658 


21670 Costs oeney o Genie he Bootes. 
L. von; Henkel, S. pp 57-71 of In Energierohstoffe und neue Tech- 
nologien fuer die | tthe Vortraege und Diskussionsbei- 
traege. Dorstewitz, G.; Liebrucks, M.; Reintges, H.; Schubert, E.; 
a K. (eds.). Essen, Germany, F.R.; Glueckauf (1976). (In 
German 


From Coal-steel colloquium; Berlin, Germany, F.R. (3 Oct 


10 figs.; 4 tabs. 

The techniques of direct reduction on gas basis are dealt with, 
and their efficiency is compared with blast furnace technology. The 
comparison applies to the steelworks as well as to the urgical 
process itself. 


WASTE MANAGEMENT 


21671 Physical-chemical treatment of sour gas plant process 
waste waters. Zaidi, S.A.; Tollefson, E.L. (Environ. Can., Environ. 
Prot. Serv., Edmonton, Alta). J. Can. Pet. Technol; 15: No. 2, 39- 
47(1976). 

The feasibility of physical-chemical treatment of sour gas 
plant aqueous wastes was studied on a laboratory scale. Experimen- 


tal data on poy ye of organic pollutants on i 1627- 
i carbon, the removal of sulfides from 

aqueous waste and (c) the chemical clarification of two 

waste i 


r n plant waste water samples by 
chlorine-ultraviolet oxidation by ozonation does not appear to 
be capable of meeting the current waste quality standards. 6 refs. 


ENVIRONMENTAL EFFECTS 


REFER ALSO TO CITATION(S) 22654, 23324 


ARTIFICIAL STIMULATION, PLOWSHARE, ETC. 
REFER ALSO TO CITATION(S) 21629, 21630, 21631, 23251 


21672 (BERC—0033-2) Phase I report. (E] Paso Natural Gas 
Co., Tex. (USA)). 19 Oct 1975. Contract EY-76-C-02-0033. 136p. 
Dep. NTIS $6.00. 

The Phase I work involved hydraulic fracturing of two 
bearing sandstone strata in the d th interval between 10,950 feet 
and 11,190 feet in the Pinedale Unit No. 5 well. The experiment 
involved simultaneous fracturing and propping of the two strata to a 
distance of about 1,000 feet employing the limited entry technique. 
Approximately 183,000 gallons of fluid and 518,000 pounds of sand 
were used in this treatment. The various s' in the performance of 
the experiment are described and data obtained under headings 
~ renee of the chronological order of field activities are present- 


21673 (BERC/RI—76/19) Pinedale unit MHF experiments. 
Final report. Randolph, P.L. (Energy Research and Development 
Administration, Bartlesville, Okla. (USA). Bartlesville Energy Re- 
search Center). Dec 1976. Contract EY-76-C-02-0033. 39p. Dep. 
NTIS $4.00. 

Three MHF experiments have been performed in a tight 
reservoir in the Northern Green River Basin at a th interval 
between 8,000 feet and 12,000 feet. A total of 894,190 gallons of fluid 
and 2,715,000 pounds of sand were pees in three stages in two 
woe with the limited Tecae ue ue. _ Sp ey = were de- 
Si to give pro en, of 1,000 to 1, eet proppant 
sand beds ) make ats greater than 50 percent of the thickness of 
each sandstone fractured. The experiments included laboratory re- 
search to design limited entry with perforations through one and 
two strings of casing. Field data analysis to determine fracture 
gradients and extent of perforation erosion has been complicated by 
a dependence of friction pressure in tubular goods upon sand con- 
centration and by an apparent large variation in minimum principal 
in-situ stress between sandstones simultaneously fractured with the 
limited entry technique. A high proppant concentration was used to 
assure that production would be limited to reservoir characteristics, 
rather than fracture conductivity. A comparison was made with 
results of prior hydraulic fractures propped with partial eaneiee. 
Resulting production capacity to date been only about one-fifth 
that projected in the National Gas Survey —. valuation of the 
resulting production capability and the cost of the hydraulic fracture 
treatment indicates that the stimulation technique employed is not 
commercially feasible at this time for the reservoir éanlilinan tested.. 


21674 (MERC/SP—76/2, pp 173-181) Stimulation of the De- 
vonian shale. Norton, J.L. 1976. 

From 7. annual Appalachian petroleum geology sym 
Morgantown, West Virginia, United States of America 
Mar 1976). , 

In Devonian shale: production and potential. 

Techniques for stimulation of Devonian shale are discussed. 
The pespete of stimulation is to connect as many natural fractures as 

le to the well bore by means of an induced hydraulic fracture. 
Stimulation methods include 1. SHOOTING: This method has been 
used successfully for years to stimulate shale production. However, 
this is generally a well bore type treatment with very small horizon- 
- ee into the zone. 2. WATER FRA NG: This 
has been used successfully for the past ten to fifteen years. 3. 
GAS FRAC: This method has only limited use, but is bei 
considered since it is not a water based fluid. 4. METHANO 
FRAC: To improve water ae pay methanol has been 
paw diay pew RIM perm oe So ee a 
technique whi laced percent of the water in racture 
with nitrogen. GRD) 


21675 (TID—27210) Rio Blanco massive hydraulic fracture: pro- 
(CER Geonuclear Corp., Las a Nev. (USA)). 


a 
SA) (1 


ject definition. 
1976. Contract E(26-1)-0623. 99p. Dep. NTIS $5. 
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A recent Federal Power Commission feasibility study as- 
sessed the possibility of economically producing gas from three 
Rocky Mountain basins. These basins have potentially productive 
horizons 2,000 to 4,000 feet thick containing an estimated total of 600 
trillion cubic feet of gas in place. However, the producing sands are 
of such low permeability and heterogeneity that conventional meth- 
ods have failed to develop these basins economically. The Natural 
Gas Technology Task Force, responsible for preparing the refer- 
enced feasibility study, determined that, if effective well stimulation 
methods for these basins can be developed, it might be possible to 
recover 40 to 50 percent of the gas in place. The Task Force pointed 
out two possible underground fracturing methods: Nuclear explosive 
fracturing, and massive hydraulic fracturing. They argued that once 
technical viability has been demonstrated, and with adequate eco- 
nomic incentives, there should be no reason why one or even both of 
these approaches could not be employed, thus making a major 
contribution toward correcting the energy deficiency of the Nation. 
A joint Government-industry demonstration program has been pro- 

to test the relative effectiveness of massive hydraulic fractur- 
ing of the same formation and producing horizons that were stimu- 
lated by the Rio Blanco nuclear project. 


21676 (TID—27216) Rio Blanco massive hydraulic fracture. 
Phase II. Organization. (CER Geonuclear Corp., Las Vegas, Nev. 
(USA)). 20 Jun 1974. Contract E(26-1)-0623. 49p. Dep. NTIS $4.00. 
The Rio Blanco Massive Hydraulic Fracture experiment con- 
sists of three phases: Phase I, a design phase resulting in a Project 
Definition; Phase II, the organizational phase; and Phase III, the 
field execution phase. Both the Government and industry participat- 
ed in Phase I, with industry providing the bulk of the technical 
philosophy and design through unreimbursed voluntary participation 
on technical design, analysis and review committees. During 
II, CER, under AEC contract, solicited industrial support, obtained 
the necessary permits, made the contractual arrangements, and ar- 
ranged for a site for the experiment. The results of that Phase II 
effort are described and the operational plan for Phase III of the 
experiment are outlined. 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 21648, 22613, 22657, 22658, 
22659, 23314 


21677 (BNL—50556) Supply of liquefied natural gas to the 
Northeast. Bray, G.R.; Julin, S.K.; Simmons, J.A. (Brookhaven 
Nationai Lab., Upton, N.Y. (USA)). Apr 1976. Contract E(30-1)-16. 
103p. Dep. NTIS $5.50. 

The following aspects of the supply of liquefied natural gas to 
the northeastern part of the U.S. are disc : major facilities and 
equipment; institutional considerations and environmental impacts; 
site selection criteria; time required to implement an LNG project; 
projected availability and reliability of supply; projection of future 
imports to the northeast region; cost projections; and secondary 
benefits. (LK) 


TRANSPORT, PIPELINES, AND HANDLING 
REFER ALSO TO CITATION(S) 22849, 22920, 22921 


21678 Peak-shaving in natural gas supply: are low pressure and 
high pressure gas tanks still needed. Stahiknecht, R. (Stadtwerke 
Munich). Gas- Wasserfach, Gas-Erdgas; 117: No. 6, 243-251(Jun 
1976). (In German). 

Satisfying peak demand is demonstrated on the example of the 
Munich Gas Works supply system. Computerized load distribution 
makes reduction of storage tanks volume possible replacing them by 
supply shifting and accurate projections. 


21679 Gas supply and demand equalization in South Bavaria and 
Munich area. Zankl, W.; Mueller, H. (Stadtwerke Munich). Gas- 
Wasserfach, Gas-Erdgas; 117: No. 6, 252-254(Jun 1976). (In German). 

Changes in demand during the heating season, on weekends 
and differences between day and night demand are related to grow- 
ing share of gas supply from imports. Soviet natural gas pipeline 
supplies 7,000 hours of ——_ per year while 4,000 hours are 
needed for the network and 2,000 for heating. Storage and shifting 
arrangements among all plants linked to the main pipeline are 
suggested as solution. 


How to supply natural gas during peaks in the demand (are 
pressure and high pressure vessels still of interest). Stahlknecht, 
R. (Stadtwerke Muenchen (Germany, F.R.)). Gas- Wasserfach, Gas- 
Erdgas; 117: No. 6, 243-251(Jun 1976). (In German). 
From Discussion meeting of the gas industry; Kassel, Ger- 
many, F.R. (6 Nov 1975). 
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11 fi 
At the example of Muenchen, FRG, it is shown how pressure 
vessels serve in the natural gas supply. 


21681 Development and technical features of an appliance for 
continuous sampling from HP gas lines. van der Post, C.; de Graaf, J. 
(N.V. Nederlandse Gasunie, Groningen). Gas- Wasserfach, Gas- 
Erdgas; 117: No. 9, 387-390(Sep 1976). (In German). 

From Exchange of experience between chemists and engi- 
neers « = gas industry; Darmstadt, Germany, F.R. (29 Apr 1976). 

igs. 

The lecture deals first with the natural gas transport and 
distribution network in the Netherlands, and then continues by 
describing the appliance for continuous gas sampling from natural 
gas lines, built by the Dutch firm GASUNIE, and by explaining the 
sampling procedure. 


21682 Operational experience with automatic gas sampling from 
HP gas lines. Schnitzler, E. (Thyssengas G.m.b.H., Duisburg (Ger- 
many, F.R.)). Gas- Wasserfach, Gas-Erdgas; 117: No. 9, -393(Sep 
1976). (In German). 
From Exchange of experience between chemists and engi- 
neers of = gas industry; Darmstadt, Germany, F.R. (29 Apr 1976). 
1 fig. 


The article is concerned with results from trial runs and 

operational experience with automatic gas sampling. The sampler is 
connected to the natural gas transport system of the Nordrheinische 
Erdgastransportgesellschaft (NETG) and to the natural gas liquefac- 
tion plant Nievenheim, built by Thyssengas G.m.b.H. and operating 
on a by-pass basis. 
21683 Monitoring systems for natural gas drilling and transmis- 
sion lines. Schlemm, F. (Gewerkschaften Brigitta und Elwerath, 
Betriebsfuehrungsgesellschaft m.b.H., Hannover (Germany, F.R.)). 
Gas- Wasserfach, Gas-Erdgas; 117: No. 9, 371-377(Sep 1976). (In 
German). 

From Exchange of experience between chemists and engi- 
neers of the gas industry; Darmstadt, Germany, F.R. (29 Apr 1976). 

9 figs.; 5 refs. 

The use of natural gas in communal and industrial regions is 
getting more and more important thus demanding of the natural gas 
producers and natural gas transport companies to carry out the 
natural gas supply without any interruption as far as this is possible. 
The necessary premises in the technical equipment of natural gas 
drying plants and natural gas transportation systems are explained 
briefly. The crucial point of the preparation lies in the control 
systems of natural gas drillings and natural gas transportation sys- 
tems which provide for increasing the availability of these systems 
without decreasing the safety of the systems or causing higher 
pollution of the environment. Control and safety systems of natural 
gas drying plants and of pipelines are described and their essential 
components are pointed out using examples. 


COMBUSTION 


REFER ALSO TO CITATION(S) 21938, 21975 


STORAGE 
REFER ALSO TO CITATION(S) 21654, 21678 


21684 Importance of the storage of liquid natural gas. Berge, H. 
——- No. 10, 578-580(1976). (In German). 
1 fig. 


The main fields of application of storage tanks for liquefied 
natural gas, the technical details of the tanks, and problems of safety 
are shortly reported on. 


OIL SHALES AND TAR SANDS 


REFER ALSO TO CITATION(S) 22676 


RESERVES AND EXPLORATION 
21685 Preliminary 


geologic map, oil shale yield histograms, and 
stratigraphic ‘oint Quadrangle, Garfield County, Colo- 
= — R.C. Washington, DC; Geological Survey (1975). vp. 


Rich oil shale crops out near the tops of the three mesas in 
Long Point quadrangle. Rich oil shale is mainly confined to the 
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shiow sad Doaneil (1972) ane poorly dex Gepetts te anne. bo 
nne! are poorly dev in this q . In 
general oil shale becomes thicker and richer to the northeast. Some 
rough estimates of potential oil shale resources have been made by 
C. W. Keighin (oral commun., 1975). In sequences greater than 10 
feet (3 m) thick and assaying 30 gallons of oil per ton, Cow Ridge 
has 30 million barrels, Kimball Mountain has 15 million barrels, and 
the mesa in the northeast part of the quadrangle 270 million barrels 
of oil in place. In sequences greater than 10 feet (3 m) thick and 
averaging 45 gallons of oil per ton, Kimball Mountain contains 8 
million barrels and the mesa in the northeast part of the quadrangle, 
poe million barrels of oil; Cow Ridge contains no oil shale of this 
grade. 


SITE GEOLOGY AND HYDROLOGY 


21686 (MERC/SP—76/2, pp 1-3) Upper Devonian black shale: 
worldwide distribution and what it means. Provo, L.J. 1976. 

From 7. annual Appalachian petroleum geology sym 
Morgantown, West Virginia, United States of America 
Mar 1976). 

In Devonian shale: production and potential. 

Radioactive organic-rich Late Devonian-Early Mississippian 
shales are described. These shales are found in 26 U.S. states, 6 
Canadian provinces and territories, and Mexico. They are also found 
on the continents of South America, Africa, and Europe. The shales 
were produced from organic-rich mud accumuLated during the Late 
Devonian and Early Mississippian age. (JRD) 


— 
SA) (1 


SITE GEOLOGY 


REFER ALSO TO CITATION(S) 21621, 21656, 21657, 21658, 
21659, 21660, 21661, 21662, 21663, 21664, 21666 


21687 (MERC/SP—76/2, pp 162-172) New Albany shale and 
equivalent strata in Indiana. Becker, L.E.; Keller, S.J. 1976. 

From 7. annual Appalachian petroleum geology symposium; 
Morgantown, West Virginia, United States of America (USA) (1 
Mar 1976). 

In Devonian shale: production and potential. 

The New Albany Shale and its equivalent strata are exposed 
at outcrop and present in the subsurface in two areas in Indiana: the 
Illinois and Michigan Basins, which are separated by the Cincinnati 
Arch. Some natural gas has been produced from the New Albany in 
a few areas, and oil has also been produced from it in laboratory 
experiments. 


DRILLING, FRACTURING, AND MINING 


REFER ALSO TO CITATION(S) 21674 


OIL PRODUCTION, RECOVERY, AND REFINING 
REFER ALSO TO CITATION(S) 21539 


IN SITU METHODS, TRUE AND MODIFIED 


21688 Wanted: drilling technology for in situ mining sys- 
tems. Laswell, G.W. Min. Eng. (N.Y.); 27: No. 1, 22-26(Jan 1976). 

It is pointed out that although available equipment and tech- 
nology are not adequate for the varied requirements of the long- 
range in-situ recovery of our natural resources, effective programs 
can be accomplished now with innovative drill programs and — 
ment planning. The necessity of considering new and unusual tech- 
niques in order to ensure the success of an in-situ recovery a 
is emphasized. Three drilling concepts that are not being utilized but 
have in-situ applicability are discussed. They are underreaming, or 
chambering, dual-concentric drillpipe, and downhole tricone percus- 
sion. Various circulation media for use with in-situ drilling methods 
are discussed. (JGB) 


SURFACE METHODS 
REFER ALSO TO CITATION(S) 21531 


PROPERTIES AND COMPOSITION 


(BNWL—2128) Separation of polar shale oil compounds 
using . Riley, R.G. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). Nov 1976. Contract 
E(45-1)-1830. 23p. Dep. NTIS $3.50. 
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Methods for separation of potentially toxic compounds from 
shale oil and its waste products by high-speed liquid chromato- 
graphy (HS are discussed. The following classes of compounds 
were ‘ study: aromatic and polynuclear aromatic hydro- 
carbons, | and indoles. No attempt was made to identify 
or a compounds in shale oil, but it was demonstrated that 
HSLC can be a rapid and sensitive method for the separation of 
polar compounds from classes recognized to be present in shale oil 
and its waste products. Specific compounds studied were: phenanth- 
rene, naphthalene, anthracene, pyrene, ee LTE chrysene, 
pooae 77 Staal 1,2,3,4-dibenzanthracene, and 1,2,5,6-dibenzanthra- 
cene. (JGB) 


21690 (LA-UR—76-2279) Electron microprobe studies of Ma- 
hogany Zone and Devonian oil shales. Hakkila, E.A.; Elliott, N.E.; 
Williams, J.M.; Wewerka, E.M. (Los Alamos Scientific Lab., 
N.Mex. (USA)). 1976. Contract W-7405-ENG-36. 10p. (CONF- 
770301—1). —_ NTIS $3.50. 

From 173. national meeting of the American Chemical Soci- 
ety; peak Orleans, Louisiana, United States of America (USA) (20 

ar . 

Preliminary results are reported on studies to determine the 
usefulness of the electron microprobe in characterizing the rock 
matrices of Western and Devonian shales. The electron microprobe 
used in this study was equipped with three x-ray spectrometers of 
differing wavelength capabilities, allowing all elements heavier than 
Be to be studied. The rapid rastering technique was used to deter- 
mine the distribution of Fe, S, Ca, Al, and C in Mahogany Zone 
shale. Scanning electron micrographs and x-ray intensity distribu- 
tions are given for both Mahogany Zone and Devonian shales. 
Various structural relationships implied by the qualitative results are 
discussed. (JGB) 


FISSION FUELS 


21691 Uranium, plutonium and the growth of nuclear power 1975 
to 2000. London; Roskill Information Services Ltd (1975). 210p. 

Price Pound 165.00. 

The contents cover: world uranium production, by countries 
(including information on exploration, Gonna, reserves); refin- 
ing and conversion; enrichment, fabrication; reprocessing; nuclear 
wastes; plutonium; estimated future demand for electricity and the 
growth of capacity in nuclear power stations; future demand for 
uranium fuel for power reactors; other uses; prices. 


RESERVES 


21692 (RME—1077) Economic geology of uranium deposits in 
the Ralston Creek area Jefferson County, Colorado. Derzay, R.C.; 
Bird, A.G. (Bendix Field Engineering Corp., Grand Junction, Colo. 
(USA)). 15 Jan 1957. 55p. Dep. NTIS $4.50. 

The deposits described are in Golden Gate Canyon and the 
Ralston Creek drainage area near Denver, Colorado. Two of the 
d its have produced uranium ore as of March 31, 1956. The 

ton Creek mine has shipped 2,338 tons averaging 0.72 percent 
Us3Os and the Gary shipped 1,108 tons aterm 0.28 percent U3Os. 
The country rock includes metasediments of the Idaho Springs 
formation of Precambrian age. The pitchblende — are associat- 
ed principally with two well-foliated rock types, hornblende gneiss 
ont quartz-biotite gneiss and with granite pegmatite. The —_ and 
Hurricane Hill breccia reefs, large northwest trending Tertiary 
faults, cross the area. Numerous secondary fractures, formed con- 
temporaneously with the reefs, were selectively mineralized to form 
the one deposits. Hornblende gneiss and quartz-biotite gneiss are 
the most favorable wall rock types for the development of ore. 
Hydrothermal solutions attacked the wall rock along the veins to 
produce propylitization, sericitization and silicification. Quartz and 
pyrite preceded pitchblende. Ankerite was deposited during the 
itchblende phase and continued until after the formation of copper, 
ead and zinc sulfides. Ore controls for the deposition of the uranium 
are postulated, ding on whether the introduced solutions were 
in a state of oxidation or reduction. Suitable structural traps pro- 
vided a favorable environment for the localization of uranium and 
associated metals. 14 figures. 


21693 (TID—27296) Uranium reserves, resources, and produc- 

Research and Development Administration, Washing- 
SA)). 15 Jun 1976. 16p. Dep. NTIS $3.50. 

summary is presented of the evaluations made of U.S. 

uranium reserves, resources, and production. It is concluded on the 

basis of known resources and projected demand that there are 

sufficient economically recoverable U resources on which to base an 

expanding nuclear program. (JSR) 


21694 Similarity between the uraniferous deposits (Shinkolobwe 
type) and the cupriferous deposits (Kamoto type) at Shaba, Zaire. 


tion. 
ton, D.C. 
A 





2212 ERDA ENERGY RESEARCH ABSTRACTS 


Kashisha, N. (Dep. Geol., Likasi, Zaire). Ann. Soc. Geol. Belg.; 98: 
No. 2, 449-462(1975). (In French). 

In addition to the copper and cobalt deposits (Kamoto type), 
uranium and nickel deposits are present in South Shaba. The most 
important of these is the Shinkolobwe ore body. In the past, the 
origin and the mode of emplacement of the uranium/nickel deposits 
were thought to be unrelated to those of the copper mineralization. 
However, recent observations show that they have several common 
features: localization in the same stratigraphic unit, stratiform char- 
acter, zonal distribution of the metals, and other textural and struc- 
tural relations. Such remarkable similarity is unlikely to be due to 
chance. Even if it does not prove a common origin for the uranium 
and copper, it suggests that the mode of formation of their respective 
ore bodies was similar. This in itself is important because, in the 
search for new ore bodies, criteria related to their formation can be 
most useful. 9 refs. 


21695 ~~ on the manganese nodule, (10). "senna of chemi- 
cal elements, and its bearing on the origin of manganese nodules. 
Shima, M.; Yabuki, H.; Okada, A. (Institute of Physical and Chemi- 
cal Research, Wako, Saitama (Japan)). Sci. Pap. Inst. Phys. Chem. 
Res. (Jpn.); 69: No. 3, 130-135(Sep 1975). 

The relationships between uranium and thorium and among 
iron, manganese and other minor metal contents of many manganese 
nodules are investigated. Some interesting correlations are recog- 
nized between the concentration of those chemical elements and 
localities of nodules. Samples collected from the ordinary Pacific 
Ocean floor are generally rich in thorium and are distributed around 
the center of Fe-Mn-(Ni+Co+Cu) diagram. In contrast, ferro- 
manganese nodules from the specific geological regions, where the 
activity of hydrothermal solution is high, are poor in thorium and 
extremely rich in iron compared with other heavy metals. Manga- 
nese-iron deposits on the continental shelf are thought to have been 
considerably influenced by diagenesis. At least, two sources of heavy 
metals would be suggested from this study, that is, the sea water and 
hydrothermal solution. 


21696 Formation of, and prospecting for uraniferous calcretes. 
Premoli, C. Aust. Min.; 68: No. 4, 13-16(Apr 1976). 

The genesis of uraniferous calcretes is described with refer- 
ence to morphological, climatological and geochemical factors. A 
discussion is given of exploration techniques used in the search for 
uraniferous deposits in calcrete. 


21697 Australian uranium industry. Warner, R.K. At. Energy 
Aust.; 19: No. 2, 19-31(Apr 1976). 

Various aspects of the Australian uranium industry are dis- 
cussed including the prospecting, exploration and mining of uranium 
ores, world supply and demand, the price of uranium and the nuclear 
fuel cycle. The market for uranium and the future development of 
the industry are described. 


— Prospecting and mining of uranium-bearing ores in Europe. 
Lange, G. Ind. Miner. (St.-Etienne, Fr.) ; 58: No. 6, 283-288(Jun 
1976). (In French). 
As a result of their nuclear-energy development projects, the 
West European countries have intensified efforts in the prospecting 
of uranium deposits. Except in France, the results have been modest 
and the European countries have remained dependent on imports of 
uranium. The European uranium reserves and deposits are reviewed 
by single countries, and three ways in which West Europe is 
attempting to meet its uranium needs are discussed. 7 refs. 


21699 Nuclear fuel cycle. 1. Providing uranium. Hunt, H. J. Jnst. 
Fuel; 49: No. 399, 87-91(Jun 1976). 

The author explains that although uranium has between 1.7 
and 3 million times the energy content of fossil fuels, not more than 
1% of this can be released using thermal nuclear reactors. If these 
reactors alone are used, the world will almost certainly face a severe 
shortage of accessible uranium by the end of the century, even if 
prospecting programs are unusually successful. However, fast _ 
tors can use the reject uranium and plutonium from thermal reacto: 
and extract 50-70% of the energy. Against the background ‘of 
increasing competition for both fossil and nuclear fuels, the develop- 
ment of fast reactors offers the only demonstrated large new source 
of energy. The problem remains to find enough uranium to fuel the 
—— reactors until fast reactors can be introduced in numbers. 2 
refs 


21700 Position of uraninite and/or coffinite accumulations to the 
hematite-pyrite interface in sandstone-type deposits. Brookins, D.G. 
(Univ. of New Mexico, Albuquerque). Econ. Geol.; 71: No. 5, 944- 
948(Aug 1976). 

In the Grants Mineral Belt, New Mexico (and elsewhere), are 
found accumulations of reduced uranium (iv) as coffinite and/or 
uraninite, not only in the immediate proximity of the hematite-p 
redox interface but in the oxidized hematitic rocks upgradient = 
the interface and well removed from the interface in pyritiferous 
sandstone downgradient from the interface. The upgradient deposits 
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in the hematitic rocks have been noted in several mines in the 
Ambrosia Lake District, but the downgradient deposits have re- 
ceived less attention. It is the prupose of this communication to 
comment on some ways in which uranium may accumulate in all 
three locations. 17 refs. 


EXPLORATION 


REFER ALSO TO CITATION(S) 21696, 21698, 21699, 21700, 
21840, 22959 


21701 (DP-MS—75-114) National Uranium Resource Evaluation 

(NURE): hy: ical and stream sediment reconnais- 
sance in the eastern United States. Ferguson, R.B.; Price, V. Jr. (Du 
Pont de Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah 
River Lab.). 1976. Contract E(07-2)-1. 28p. (CONF-7604104—1). 
Dep. NTIS $4.00. 

From Exploration geochemistry in the A PB hians, (AEG); 
Fredericton, New Brunswick, Canada (22 Apr 1976). 

A geochemical reconnaissance of twenty-five eastern states 
for uranium will be conducted by the Savannah River Laboratory 
for the U.S. Energy Research and Development Administration. A 
sound technical basis for the reconnaissance is being develo by 
intensive studies of sampling, analysis, and data management. Results 
of three orientation studies in the southern Appalachian Piedmont 
and Blue Ridge areas indicate that multi-element analysis of -100 
mesh (less than 149 ym) stream sediments will provide adequate 
information for reconnaissance. Stream and groundwater samples 
also provide useful information but are not considered cost-effective 
for regional reconnaissance in the areas studied. 


21702 (DP-MS—76-75) Data management and analysis systems 
for large-scale reconnaissance. ats ate R.B.; 
Maddox, J.H.; Wren, H.F. (Du Pont de Nemours (E.I.) and Co., 
Aiken, S.C. (USA). Savannah River Lab.). 1976. Contract E(07-2)-1. 


28p. (CONF-761051—1). Dep. NTIS $4.50. 
From 5. | meeting on a software for 


geosciences; 
Us SA) (29 Oct 197 
The 


— New York, United States of America 

oot River Laboratory has developed a versatile, 
computerized data recording, processing, updating, and retrieval 
system for handlin Ac expected 150 million bytes of hydrogeoche- 
mical data from 150,000 to 200,000 sample sites over the next four 
years. A sub-s accounts for the movements of samples from 
initial receipt ugh final storage. Approximately 6 million sample 
movements are expected. Two- and three-dimensional plots of sam- 
pled tp wey areas showing concentrations and locations of indi- 
vidual chemical elements are displayed and reproduced photographi- 
cally. Pattern recognition techniques enable multivariate data to be 
categorized into “clusters” which indicate sites favorable for urani- 
um exploration. 


21703 a Remote temperature inversion sensor. 
Malkmus, W.; Gri M. (Science / plications, Inc., La Jolla, 
Calif. (USA)). Jan 1977. Contract EY-76-C-13-1664; SUB-GJBX-76- 
014L. 42p. $4.00. 

In co ucting aircraft surveys for uranium, it is found that 
temperature inversions can give spurious results because they 
mote accumulation of radon gas in the atmosphere. The **Bi 
(daughter product of radon) gamma-rays detected from the atmo- 
sphere-borne radon are difficult to separate from the **Bi gamma- 
rays Originating from the ground, and providing a signature for 
uranium deposits. The purpose of the present study was to examine 
the feasibility of remote temperature soundings of the atmo- 
the below a low-flying aircraft (140 m or less above ground) by 

¢ inversion of radiance measurements taken in the 15-micron 
carbon dioxide absorption band. Such measurements would identify 
2 a te inversion conditions possibly leading to an unac- 
cepably background of gamma-rays from the atmospheric 
radon. Thus ti the incidence of spurious aerial survey data could be 
greatly reduced. An atmospheric model was set up and the selection 
of layers and frequencies for radiance measurements was optimized. 
An error study was then made to determine the accuracy of the 
temperature profiles. It was concluded that the uncertainties in the 
temperature profile resulting from expected realistic errors of mea- 
surement were too large to consider further study of this approach. 
Other alternative approaches were considered, e.g., spatial, rather 
than spectral scanning, and determined not to be feasible. 


si, SOR, SOM cee Se te 
Junction, Colo. (USA)). Sep 1976. Suma E(05-1)- 1664. “Bip. Dep. 


NTIS $4.00. 
Models are required to calibrate s logging systems to 
differentiate between U, Th, and K ("K "), in order to determine 
the grade of low-grade U deposits. The models were constructed by 
excavating three pits, emplacing three form tanks (11 ft long, 4 ft dia 
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21705 Lee ng oeity Pedro Mountain drilling project, Carbon 
County, W Price, T.J.; Callihan, M.C.; Yo R.G. Stuck- 
less, J.S. (Bendix Field Corp., Grand Junction, Colo. 
(USA)). oe 1976. mee BOS. )-1664. 23p. Dep. NTIS $3.50. 


aoe i consisted of 
dling 4 core Be 10s dni of 197 ite in Carbon 
peg Wyoming, was completed in Ma 1976. major objec- 
this cooperative project between U.S. Energy Research 
Development Administration and the U.S. Geological Survey is 
Sowa cee oes See owe 
source oO} cha mete nf doe ertiary sandstone 

ysical logging was performed 

Sivas tens bak eee act 

tad ae ow being vndied. Preliminary indictons are that the KUT 
(spectral- log is the most useful in evaluating holes of this 
type. Prefeninar) studies of the cores suggest that uranium leaching 
has occurred to total depth. 


21706 nape 9 ae Uranium fey of Cenozoic sedi- 
rocks of the Western Snake River Basin, Colorado. Marjan- 
iemi, D.K.; Curry, W.E.; Robins, J.W. (Bendix Field Engineering 

., Grand Junction, Colo. (USA)). Oct 1976. Contract E(05-1)- 

. 115p. Dep. NTIS $5.50. 

The Snake River basin area is a large, relatively unexplored 
area known to contain sedimentary units which appeared favorable 
for the deposition of uranium ore bodies. The uranium favorability 
—_ was concentrated on widely exposed formations containing 

ences of consolidated sedimentary rocks. The study is part 
of th the National Uranium Resource Evaluation (NURE), a program 
which includes the dev it and compilation of geologic and 
other information with which to assess the magnitude and distribu- 
tion of uranium resources and identify areas favorable for the occur- 
rence of uranium in the United States. (DLC) 


21707 a Uranium favorability of the Fort Union 
and Wasatch formations in ee oe et oe 
ming and Montana. (Dendis Fi og be ., Grand Junc- 
tion, Colo. (USA)). Oct 96 Contract E(05-1)-1664. 107p. Dep. 


NTIS $5.50. 
This report presents the results of a stratigraphic study of the 
ps Union Formation ) and the overlying Wasatch For- 
a Ce in the northern part of the Powder River Basin. 
were studied and mapped in the subsur- 
face to the nature and extent of favorable uranium host 


rocks. (DLC) 


21708 ag toning 4 bog potential in Precambrian rocks 
of Minnesota. ta Univ., — (USA)). 
Oct 1976. Contract E(| i 1653. 269p. Dep. NTIS $9.00. 

This study included: (1) spot-checking of most om a = 
the field with a scintillometer; (2) reviewing the lithologi 
phic, and structural relationships of these units, and @) comparing 
these rock units with uranium-bearing rock units in 
elsewhere. Abnormally radioactive localities are present in the 
ites and pegmatites of the Northwest the mi atites of the 
Vermilion granite-migmatite massif, the McGrath and the 
Thomson Formation, with the highest level being 1700 Whereas 
the radioactivity at the first two locales is apparently the result of 
igneous-metamorphic processes, the mineralization of the latter two 
may be related to unconformities. Moderate radioactivity levels 
were noted in some plutonic bodies as well. Lithologic, stratigraphic 
and structural relationships suggest that several sedimentary rock 
units, while not displaying abnormal radioactivity, should be favor- 
able units in which to do further exploration: Pokegama Quartzite, 
Sioux Quartzite Loney tod gee nang Dakota), Puckwunge 
a Nopeming Quartzite, and Keweenawan forma- 

tions (incl those in mie wn ig isconsin). Several other 
rock units also be looked at. A thick cover of glacial drift and 
SC 
Minnesota especially difficult. 29 (DLC) 


hp nee Savannah River Laboratory hydrogeo- 
stream sediment reconnaissance. Raw data release IV: 
a bho en tenes ten 


orientation Carolina, area. Price, 

= F R.B.; Baucom, E.I. (Du Pont de Nemours (E.1.) and 

i S.C. (USA). Savannah River Lab.). Nov 1976. Contract 
EOF 32p. (DPST—76-141-4). . NTIS $4.00. 

orientation study was ucted in the Kings Mountain, 

North Caroline, area n_preparaion for hydrogeochemical and 

stream sediment reconnaissance. The study was conducted by the 
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Savannah River Laboratory as part of the National Uranium Re- 
source Evaluation (NURE) Program. Ninety-nine surface sites and 
ninety-six ground water sites were sampled over an 800-square-mile 
area. Uranium concentrations ranged from 2 to 156 parts per million 
(ppM) in sediment and from 5 to 186,000 parts per trillicn ( (pptr) in 
water. Symbol plots showing areal distribution of uranium and 
cumulative frequency plots of uranium concentrations in 

water, stream water, and stream sediment are presented. fibular 
data for each site include temperature; alkalinity; conductivity; pH; 
dissolved oxygen; Eh; sulfate, nitrate, and phosphate ions; ammonia; 
site descriptors (e.g., well depth, stream width, etc.); and analyses for 
27 supplementary elements in sediment. 


21710 (K/UR—3(Pt.1)) National Uranium Resource Evaluation 
Hi and stream sediment reconnaissance pro- 


program. Hydrogeochemical 

gram in central United States. FY 1976, July 1, 1976—September 30, 30, 
1976. Arendt, J.W. (Oak Ridge Gaseous Diffusion Plant, Tenn. 
+ ee 24 Nov 1976. Contract W-7405-ENG-26. 48p. Dep. NTIS 


The production sampling program for the Uranium Resource 
Evaluation (URE) Project continued in the Texas Gulf Coast and 
was started in Northwest Texas. Pilot surveys were completed in 
North Dakota, South Dakota, Minnesota, and Wisconsin; and a pilot 
survey was started in the Upper Peninsula of Michigan. The North- 
west Texas Pilot Survey was prepared for open filing by ERDA. 
Modification of the URE Clean Room Laboratory was completed. 
The laboratory layout is presented, and the analytical instrumenta- 
tion is described. A project status and summary of UCC-ND activi- 
ties during the quarter are presented. Also included is a listing of 
plans for the First Quarter FY 1977. 


21711 (LA—6644-PR) Hydrogeochemical and stream and sedi- 
ment reconnaissance of the National Uranium Resource Evaluation 
Program. Progress report, July—September 1976. Morris, W.A. (Los 
Alamos Scientific Lab., N.Mex. (USA)). Jan 1977. Contract W-7405- 
ENG-36. 26p. Dep. NTIS $4.00. 

To date, water and/or sediment samples have been collected 
from some 47,000 sample locations covering about 504,000 km? 
which represents 19 percent of the area assigned to the Los Alamos 
Scientific Laboratory (LASL) for the Hydrogeochemical and 
Stream Sediment Reconnaissance (HSSR) program. Slightly over 
half of this sampling work was done this quarter and included the 
first commercial, helicopter-borne sampling contract in Alaska 
where 4468 locations were sampled over an area of 94,000 km? The 
emphasis of last quarter placed on increasing the throughput capaci- 
ties of the LASL analytical laboratories has produced tangible 
results. Thus far in the program, uranium determinations have Sion 
made for some 12,000 water samples by fluorometry and for over 
15,000 sediment samples by delayed-neutron counting. The main 
effort of this quarter has been directed toward completing all out- 
standing commercial sampling contracts, analyzing the backlog of 
water and sediment samples, and effectively spending the supple- 
mental funds allocated to the LASL to insure that they were put to 
good use for the maximum benefit of the HSSR program. 


21712 (LA-UR—76-2066) Some problems associated with the 
analysis of National Uranium Resource Evaluation (NURE) data. 
Zeigler, R.K.; Whiteman, D.E.; Waterman, M.S.; Bement, T.R. (Los 
Alamos Scientific Lab., N. Mex. (USA)). 1976. Contract W-7405- 
ENG-36. 27p. (CONF-761023—2). Dep. NTIS $4.00. 

From 2. ERDA statistical symposium; Oak Ridge, Tennessee, 
United States of America (USA) (25 Oct 1976). 

This paper describes some of the methods being used to 
analyze the data generated by the aerial radiometric survey. Ways 
are being explored for analyzing and displaying the data to indicate 
very favorable, favorable, and unfavorable regions of mineralization. 
The problem of defining and locating anomalous regions is discussed 
in particular. Graphical representation of the data (three-dimensional 
displays) is also discussed. (DLC) 


21713 (UCID—16911-76-3) Hydrogeochemical and stream-sedi- 
ment survey of the National Uranium Resource Evaluation (NURE) 

program: western United States. Quarterly progress report, July— 
cocker 1976. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 1976. Contract W-7405-ENG-48. 46p. Dep. NTIS 
$4.00. 


Lawrence Livermore Laboratory is responsible for surveying 
Arizona, California, Idaho, Nevada, Oregon, Utah, and Washington. 
Sample site selection and planning were initiated for a reconnais- 
sance sampling project covering 14,000 square miles in western 
Utah. Reconnaissance sampling contracts were placed for the Hum- 
boldt River Basin and six basins in the Lovelock and Winnemucca 
quadrangles in northern Nevada. Planning was completed for two 
orientation studies in northeastern Washington. Installation of the 
high-throughput instrumental neutron-activation analysis system and 
a new delayed-neutron counter will be completed in December, 
1976. An arc source and 22 direct-reading channels were added to 
the emission spectrometer for sediment analyses. The Phase II com- 
puter system was purchased with FY 1976T capil equipment funds. 
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This system will provide on-line data reduction for several analytical 
systems and will perform all data-base-management tasks. A comput- 
er-readable magnetic tape of the data in the Walker River Basin Pilot 
Study report was sent to Oak Ridge National Laboratory for entry 
into the RE national data base. Data reports for five orientation 
studies were open-filled in this quarter. 


MINING 
REFER ALSO TO CITATION(S) 21698, 21699 


21714 Environmental impact statement and ts num- 
bers. I and II. Sydney, Australia; Ranger Uranium Mines Pty. Ltd. 
(May 1975). 147p. 

The agreement between Ranger Uranium Mines Pty. Ltd. and 
the consultants stated that environmental studies conducted and the 
environmental impact statement | peso should review the devel- 
opment proposals and recommend management procedures to ensure 
that: (i) Operations in the special mineral lease (SML) will not 
adversely affect biological, ecoivgical, historical, anthropological, 
and scenic features outside the boundary of the SML. (ii) Distur- 
bance of the natural environment within the SML is minimised and 
where possible disturbed areas are rehabilitated after the cessation of 
operations. (iii) Mine waste heaps, excavations, buildings and plant 
works should be designed and constructed so that their appearance, 
location, and siting do not unreasonably detract from the natural 
features of the area. This document discusses the existing physical, 
human and cultural environment of the area and the intended mining 
and ore processing operations. On this basis the environmental 
impact is assessed and a management programme recommended. 


21715 Ranger uranium environmental inquiry. First report. Fox, 
R.W.; Kelleher, G.G.; Kerr, C.B. Canberra, Australia; Aust. Govt. 
Publ. Serv. (1976). 206p. 

This Commission was established to inquire into the environ- 
mental aspects of the proposal to mine uranium at the Ranger site. 
The uranium oxide which comes from the mill is not to be used in 
Australia, but is to be exported to countries which produce electric- 
ity from nuclear reactors. It was submitted to the Commission that 
there are serious risks and disadvantages associated with the various 
operations of the nuclear — industry, from mining and milling 
the uranium to disposal of the radioactive wastes from the nuclear 
reactors. The matters mainly relied on were releases of radioactivity, 
particularly accidental releases, the possibility of accidental nuclear 
explosion, the high-level radioactivity of wastes and the possibility 
of terrorist use of the plutonium produced in reactors. It was 
submitted also that extension of the nuclear power industry involved 
increased risks of nuclear war, flowing from the availability of 
plutonium, or enriched uranium, for atom bombs. It was submitted 
that because of all those considerations, and others as well, Australia 
should not sell its uranium, or mine it. 


21716 Uranium hazards stressed by Ham. Can. Min. J.; 97: No. 
10, 28-29, 31(Oct 1976). 

The Ham report, from the Ontario Royal Commission on the 
Health and Safety of Workers in Mines, is s' unprec- 
edented postwar uranium mining boom strained regulatory re- 
sources, causing a disproportionate number of uranium miners to 
succumb to silicosis. Ventilation, not job rotation, is the answer to 
radiation protection in uranium mining. 


FEED PROCESSING 
REFER ALSO TO CITATION(S) 21699, 21753, 21764 


21717 (AED-Conf—75-769-059) Uranium ore dressing. Kegel, 
K.E. (Uranerzbergbau G.m.b.H. und Co. K.G., Bonn (Germany, 
F.R.)). 1975. 9p. (CONF-7509129—25). INIS. 

From Meeting on nuclear power plant project planning and 
implementation; Karlsruhe, German, Federal Republic of (F.R. Ger- 
many) ad Sep 1975). 

Short description of the process stages in uranium ore dress- 
ing up to the uranium concentrate, the so-called ‘yellow cake’. 


21718 (PAU-R—14/74) Uranium from seawater. An energy cost 
-—_- (Programmes Analysis Unit, Chilton (UK)). Dec 1974. 40p. 


Revised 1975. 

The report concerns eM pe ne of extracting uranium 
from seawater using either ‘ti and ‘pumped’ schemes. It was 
decided to undertake an initial exercise on the pumped scheme. It 
was to take into account not only the direct energy requirements, 
but also the indirect energy inputs needed to produce the capital 
equipment, operating materials, etc. The begins with a discus- 
sion of the technique of energy accounting, and the merits and 
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limitations of the two principal approaches are compared. These are: 
‘Process Analysis’ (or ‘Energy Cost of Materials’) and ‘Input-Output 
Analysis’ (or ‘Energy Cost of Money’). A comparison is made 
between the energy cost of the tidal and pumped schemes, by both 
methods of analysis. A ‘Best Estimate’ is ‘soainel calling on both 
methods, and this indicates that on an energy cost basis the pum 
scheme is three times as expensive as the tidal scheme. Intermediate 
schemes are feasible, however. There is some evidence that the 
—_ y cost of an ore refining process with an initial concentration of 

007% would be of the same order as that of the pum seawater 
pos tin The ~~ 4 cost of generating electricity using seawater 
uranium in an SGHWR is compared with the present UK generating 
system as a whole. 


21719 Improvements in or relating to calcining reducible com- 
pounds. Cole, E.A.; Peterson, R.S. (to Westinghouse Electric Corp.). 
Australian Patent 74/76417/A/. 16 Dec 1974. 19p. 
Open to public inspection 17 Jun 1976; priority USA 18 Dec 
1973, = available from the Commissioner of Patents, Canberra. 
tus is described for calcining compounds of uranium 
maul to temperatures of up to about 1000°C to produce UO, 
powders of uniform quality and having an oxygen content of less 
than 2.2 atoms of oxygen per atom of uranium. The apparatus 
comprises discharge and cooling means having an inlet end opera- 
tively joined with an air tight seal to a rotating kiln to receive hot 
UO, powder therefrom without contact with air. 


21720 Method of sep.ration of uranium from contaminating ions 
in an aqueous feed liquid containing uranyl ions. Sundar, P.S.; Elikan, 
L.; yon, W.L. (to Westinghouse Electric Corp.). German(FRG) 
Patent 2,451,596/A/. 7 May 1975. 23p. (In German). 

1 fig.; 3 tabs. 

A coupled cationic/anionic method for the separation of 
uranium from contaminated aqueous solutions which contain uranyl 
ions is proposed. The fluid is extracted using an organic solvent 
containing a reagent which, together with the uranyl ions, forms a 
soluble aggregate in that solvent. As an example, 0.1 - 1 Mol/1 Di-2- 
ethyl-hexyl-phosphorous acid in kerosene is mentioned. The organic 
solvent is then treated with a sealing liquid (volume ratio 20 - 35). 
For separation, an aqueous carbonate solution or a sulfuric acid 
solution can be used; the most favorable pH-values and concentra- 
tions for both cases are mentioned. The U*‘-ion at the sulfuric acid 
separation is subsequently oxidized to the uranyl ion with air. In 
each case, an extraction with an amine follows; after that, the amine 
is separated using an ammonium-carbonate solution and the uranium 
aggregate is op a mt for example as ammonium uranyl tricar- 
bonate, and t urther processed to uranium oxide. The solvents 
and fluids used are led back in closed circuit; a flow diagram is 
given. 


21721 Bacterial leaching of waste uranium materials. Barbic, 
F.F.; Bracilovic, D.M.; Kraiincanic, B.V.; Lucic, J.L. (Institut za 
Nuklearne Nauke Boris Kidric, Belgrade (Yugoslavia)). Z. Allg. 
Mikrobiol.; 16: No. 3, 179-186(1976). 

The effect of ferrobacteria and thiobacteria on the leaching of 
waste uranium materials from which 70-80% of uranium was previ- 
ously leached by classical chemical hydrometallurgical procedure 
has been investigated. The bacteria used are found in the ore and the 
mine water of Fietovska River locality, Yugoslavia. Parameters of 
biological leaching were examined in the laboratory. Leaching con- 
ditions were ~~ with the aim of increasing the amount of 
uranium leached effect of pyrite added to the waste materials 
before the beginning of leaching has also been examined. Uranium 
mone § is ar proportional to the composition and number of 

ferrobacteria and thiobacteria, and increased by almost twice the 
value obtained from the same starting materials without using bacte- 
ria. Increased sulfuric acid concentrations stimulate considerably the 
rate of leaching. Uranium leaching is increased up to 20% , while 
sulfuric acid consumption is simultaneously ps by the addi- 
tion of pyrite. Uranium concentrations in starting waste materials 
used for leaching were extremely low (0.0278 and 0.0372% U), but 
about 60% recovery of uranium was obtained. with relatively low 
consumption of sulfuric acid. 


ENRICHMENT 


REFER ALSO TO CITATION(S) 22317 


21722 ay « heey rey Carlo .r_~ of isotope separa- 
tion at Anderson, J 


; Burman, R.G. (Oak Ridge Gaseous 

Diffusion Plant, Tenn. (USA). 29 dy. 1976. Sune w- 405-ENG- 
26. ee Dep. NTIS $3.50. 

rom international symposium on rarefied dynamics; 

Aspen, Colorado, United States of America (USA) fis Jul 1976). 

The separation of isotopes occurring at several types of two- 

dimensional (slit) —_ immersed in supersonic flows was investi- 

gated by Monte lo methods. Calculations were carried out to 
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me, Sageeiete for H2/Ar, He/Ar, He/D2, Ne/Ar, **Ar/ 
age and **UF¢/*5UF. with and without added light diluent 
a. The probes included a closed-end blunt probe, a partially open 
lunt probe, an open probe with flow blocked at the rear, an open 
“sae with a wiehaie valve at the rear, and an evacuated skimmer- 
robe. The method of calculation was a modification of that 
deve oped by Bird. In addition, a test- le method was used for 
of low concentration. Densities were varied to the 
transition from free-molecular to continuum behavior. Results indi- 
cate low separation factors, less than thc square root of mass ratio, 
for closed blunt probes. For the evacuated skimmerlike probe, 
separation factors are also small. With open probes, the maximum 
separation factors lie between the species mass ratios and their 
square roots. The separation observed is primarily due to higher 
penetration distances for heavy species within the probes and lower 
diffusion rates of heavy species back out of the probes. 


21723 Calculation of the 
isotope exchange reaction. 
ion. Yato, Y.; Kakihana, H. (Tokyo Inst. of Tech. foapen)). Bull. 
Tokyo Inst. Technol. (Engl. Ed.); No. 127, 63-69(Mar 1975). 
Preliminary calculation was made for the equilibrium con- 
stant of the exchange reaction of uranium isotopes between uranous 
and uranyl ions by taking only the hydration of uranous ions in 
consideration. The reduced partition function ratio of uranous com- 
plexes was calculated by using the formula of J. Bigeleisen et al. and 
also Badger’s empirical relation of stretching force constant. The 
equilibrium constants of the following two reactions are plotted as 
functions of the distance between uranous ion and the coordinated 
water; **°U(H2O)s4i + 7°UQ22i = **U(H2O)s4i + 7°UQO%2i, 
235UCL(H20), + 7*UQ22i = **UCL(H2O) + **°UO22i. The 
figures indicate that at 20°C, uranium-235 is expected to concentrate 
in the urany] ions if the bond length between the uranous ion and the 
coordinated water is less than 2.26A and 2.30A respectively in the 
above described two reactions. So it is concluded that uranium-235 
can be expected to concentrate in uranyl ions due to the effect of the 
hydration of uranous ions, and the other complex formation of 
uranous ions also has the same effect. 


21724 Procedure for the fabrication of ition nozzles. Bier, 


separa’ 
W.; Happe, P.; Weis, F.; Tybus, G.; Ebner, L.; Waldhoer, R.; 
Bichler, P. Messerschmitt-Boelkow-Blohm GmbH). 


(to 
German(FRG) Patent 2,419,192/A/. 13 Nov 1975. 17p. (In 


German). 

6 figs. 

The invention deals with a procedure for the fabrication of 
the nozzles for the separation nozzle process. The required high 
accuracy of +-1 ym in the nozzle geometry on the entire length of 
the separation nozzle is obtained by the use of section bars for nozzle 
lips and peeling shields which are subjected to a precision machining 
by metal cutting tools. 


21725 Possibility to separate isotopes by means of a cylindrical 
plasma column, rotating around its axis. Boeschoten, F. (Euraton-TH, 
Eindhoven (Netherlands)). pp Paper no.11 of In Uranium isotope 
separation. London; British Nuclear Energy Society (1976). 

From International conference on uranium isotope separation; 
London, UK (5 Mar 1975). 

The high rotational speeds found in plasmas do not lead 
directly to a strong separation of isotopes in the plasma. This is 
caused by the high temperature of the plasma and by the way that 
the centrifugal force is balanced. Shear in the angular frequency may 
lead to considerable separative effects, particularly if the plasma is 
mixed with a plasma consisting of lighter ions (‘Carrier gas method’), 
but the economic outlook is questionable. A more promising way 
seems to be the use of a rotating — for driving a neutral gas, 
thus combining the high rotational velocity of the plasma with the 
relatively low temperature of the neutral gas. Some experimental 
results obtained with a large sized hollow cathode discharge are 
presented. 


21726 French studies on uranium isotope separation apart from 

gaseous diffusion. Frejacques, C.; Gelee, M.; Massignon, D.; Per- 

rault, M.; Plurien, P. (Commissariat a l'Energie Atomique (France)). 

pp Paper no.13 of In Uranium isotope separation. London; British 
uclear Energy Society (1976). 

From International conference on uranium isotope separation; 
London, UK (5 Mar 1975). 

The different techniques which have been studied in France 
on a laboratory or development scale, and their possibilities, are 
reviewed. The methods include centrifugation, chemical exchange, 
aerodynamic methods, probe separation, the jet membrane or inva- 
sion process, electromagnetics, and separation by laser excitation. 


21727 Chemical exchange between UF, and UF, ion in anhydrous 
hydrofluoric acid. Chatelet, J.; Luce, M.; Rigny, R. (Commissariat a 
l'Energie Atomique). pp Paper no.30 of In Uranium isotope separa- 
tion. London; British Nuclear Energy Society (1976). 

From International conference on uranium isotope separation; 
London, UK (5 Mar 1975). 
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The exchange reaction UFs + e~ reversible reaction UFs, of 
tial interest for the tion of U iso was studied in a 
phase of liquid anhydrous HF, source of the UFs 
ion being nitrosylium hexafluorouranate (V) NOUFs. Measurement 
of separation factor confirmed results previously determined by 
Coe. Some preliminary results were also obtained on the kinetics of 
us exchange process. roject was post due 

to oy to of data on certain Ace Bete aspects. ee. 


21728 Physics and development potential of the separation nozzle 
process. Becker, E.W.; Berkhahn, W.; Bley, P.; Ehrfeld, U.; Ehrfeld, 
W.; Knapp, U. (Kernforschungszentrum Karlsruhe (Germany, F.R.). 
Inst. fuer Kernverfahrenstechnik). BP vp, Paper 1 of In Uranium 
isotope separation. London; British Nuclear Energy Society (1976). 

From International conference on uranium isotope separation; 
London, UK (5 Mar 1975). 

In the separation nozzle process, isotope separation is brought 
about by the mass dependence of the centrifugal force in a fast 
curved flow of gaseous uranium hexafluoride. By utilization of a 
ht auxiliary gas isotope separation is enhanced since the velocity 

flow is increased and a discrimination between the isotopes is 
perk nc in the course of sedimentation in the centrifugal field. 
Optimization studies carried out on a separation nozzle system with 
jet deflection by means of a curved wall resulted in an ideal specific 
compression work of 2700 kWh/SWU and a specific power con- 
sumption of about 4000 kWh/SWU, respectively, for an industrial- 
scale plant. As a demonstration of current investigations, experi- 
ments are discussed on a separation nozzle system which uses 
opposed jets to generate curved streamlines in a flow field with 
relatively low friction losses. Since the development work on the 
separation nozzle method is far from being completed, significant 
improvements with respect to the economics of the process are to be 
expected in future investigations. 


21729 Current status of the separation nozzle technology. 
Becker, E.W.; Bier, W.; Fritz, W.; Happe, P.; Plesch, D.; Schubert, 
K.; Schutte, R; Seidel, D. (Kernforschungszentrum Karlsruhe (Ger- 
many, F.R.). Inst. fuer Kernverfahrenstec nik). pp vp, Paper 2 of In 
Uranium isotope separation. London; British Nuclear Energy Soci- 
ety (1976). 

From International conference on uranium isotope separation; 
London, UK (5 Mar 1975). 

The most favourable results for practical application of the 
separation nozzle method have so far been obtained with a separat- 
ing system in which a band-shaped gaseous jet consisting of a UF2/ 
Hoe-mixture is deflected by a curved wall. The different methods of 
industrial production of tubular separation elements based on this 
principle have been further developed. Presently, separation capaci- 
ties - - up to 50 SWU/year can be achieved with tubular separation 
elements 15 cm in diameter and 2 m in length. During the last four 
years the major components of industrial-scale separation nozzle 
plants have been refined and sucessfully tested. At Karlsruhe two 
prototype stages equipped with tubular separation elements have 

performed successfully since 1972 and 1974, respectively. The effi- 
ciency of UF¢-recycling on the top of the cascades has been demon- 
strated with a single unit freeze-out prototype. The tests of these 
prototypes provided the knowledge necessary for planning and 
engineering of industrial-scale enrichment plants. The operating 
characteristics of such separation nozzle plants can be predicted with 
high reliability using appropriate digital computer simulation, show- 
ing that smooth and inherent stable cascade operation can be expect- 
ed. On the basis of these results a technology program was initiated 
to provide the prototypes for enrichment plants with capacities of 
the order 2.5 to 5 million SWU/year and more. 


21730 Operational experience on centrifuge enrichment plants. 
Chamberlain, L.N.; Gresley, J.A.B.; Meilof, J.E.E.; Steele, G. E.; 

Stockschiseder, F. pp vp, Paper 15 of In Uranium isotope separation. 
London; British Nuclear a Society (1976). 

From International conference on uranium isotope separation; 
London, UK (5 Mar 1975). 

Pilot plants constructed by the partners in the British/Dutch/ 
German centrifuge project will be completed by mid-1975, using in 
their latest stages centrifuges of the type to be used in the project's 
yee roduction enrichment plants now under construction at 

and Capenhurst. A description is given of the pilot plant 
in commissioning and operation and its influence on the 
Ses of future tripartite enrichment plants. 


21731 Industrial implementation of the separation nozzle process. 
G H.; Schuhmann, P.; Sieber, U.; Stermann, H.-P.; Volcker, 
H.; einhold, G. (Steinkohlen- Elektrizitaet A.G. (STEAG), Essen 
(Germany, F.R.)). pp vp, Paper 3 of In Uranium isotope separation. 
London; British Nuclear een A Society (1976). 

From International conference on uranium isotope separation; 
London, UK (5 Mar 1975). 

Relating to experience gained with a first technical scale 

tion stage, an advanced prototy ype stage was erected by 
STEAG and jaeocsetielly operated in 1974 with a UF¢/He-gas mix- 





2216 ERDA ENERGY RESEARCH ABSTRACTS 


ture. At the same time, testing of a large diameter vacuum tight slide 
valve was completed. A technology programme, extending over a 
period of five years, is being executed to demonstrate on an engi- 
neering scale prototypes for large enrichment plants, for which some 
design features are given. The importance of the process in securing 
the nuclear fuels supply of Germany is discussed and the offer is 
made to uranium producing countries to collaborate in partnership 
on utilising the separation nozzle process for uranium enrichment. 


21732 Recent experimental and assessment studies of uranium 
enrichment by ion exchange. Hardy, C.J. (Australian Atomic Energy 
Commission Research Establishment, Lucas Heights). pp vp, Paper 
12 of In Uranium isotope separation. London; British Nuclear 
Energy Society (1976). 

From International conference on uranium isotope separation; 
London, UK (5 Mar 1975). 

Chemical exchange methods for isotopic ration have been 
used successfully for only a limited number of light elements. How- 
ever, a chemical exchange process involving uranium(IV) and 
uranium(V]) in acid solution in contact with an ion exchange resin 
has recently been claimed by Japanese workers to be feasible for the 
production of slightly enriched uranium (3% ***U). The technical 
and economic feasibility of such a process was examined by 
A.A.E.C. staff. Exchange rates of uranium(IV) and uranium(VI) 
species in perchlorate and sulphate solutions in the presence and 
absence of ion exchange resins were published. The single stage 
separation factor for a process has been found to be 1.0013. The 
energy requirement for a conceptual chemical plant was estimated to 
be about 1100 kWh/SWU and this value lies between that for plants 
based on the gaseous diffusion and centrifuge enrichment processes. 
The capital cost was estimated to be very much higher than the costs 
for either of the other processes and would not be reduced sufficient- 
ly to become attractive even if the expensive electrolytic reduction 
stage could be replaced by a chemical reduction stage. It is therefore 
concluded on the basis of current technology that the ion exchange 
process is not an economically attractive method of uranium enrich- 
ment. 


21733 One-step separation of isotopes using a uranium plasma. 
Hashmi, M.; Van der Houven van Oordt, A.J. (Max-Planck-Institut 
fuer Physik und Astrophysik, Muenchen (Germany, F.R.)). pp vp, 
Paper 7 of In Uranium isotope separation. London; British Nuclear 
Energy Society (1976). 

From International conference on uranium isotope separation; 
London, UK (5 Mar 1975). 

A simple method to separate the isotopes of uranium by using 
a plasma ion source and three dimensional, radial separator is de- 
scribed. Uranium isotopes separated by this method should be much 
cheaper than diffusion by other methods. 


21734 Isotope separation in rotating plasmas. Nathrath, N.; 
Kress, H.; McClure, J.; Mueck, G.; Simon, M. (Messerschmitt- 
Boelkow-Blohm G.m.b.H., Muenchen (Germany, F.R.)); Dibbert, 
H. pp vp, Paper 8 of In Uranium isotope separation. London; British 
Nuclear Energy Society (1976). 

From International conference on uranium isotope separation; 
London, UK (5 Mar 1975). 

The basic principles of separation of uranium isotopes in a 
rotating plasma are presented. Various effects which are specific to 
the plasma state are included in theoretical calculations of the spatial 
variations of density, rotational velocity, separation factor and sepa- 
rative power. The basic experimental work on uranium plasmas and 
rotating rare gas arcs is presented along with a description of the 
current rotating uranium plasma experiments. Two possible concepts 
of a plasma centrifuge are presented with calculations of separation 
factors separative powers and a tentative estimates of their specific 
energy requirements. 


21735 General method for the calculation of an ideal cascade with 
asymmetric separation units. Wolf, D.; Borowitz, J.L.; Gabor, A.; 
Shraga, Y. (Weizmann Inst. of Science, Rehovoth, Israel). Ind. Eng. 
Chem., Fundam.; 15: No. 1, 15-19(Feb 1976). 

The theory of ideal cascades for the separation of isotopes has 
been reexamined for the case where the heads and tails separation 
factors of the elementary separating unit are not equal. Starting from 
basic isotope separation equations, a method for the calculaticn of 
flows and concentrations is described, which is applicable to an ideal 
cascade based on an elementary unit with any ratio between heads 
and tails separation factors. This method also serves to solve for any 
ideal cascade with any nuraber of sidestreams. 8 refs. 


21736 Uranium enrichment by the separation-nozzle process. 
Becker, E.W.; Bier, W.; Ehrfeld, W.; Schubert, K.; Schuette, R.; 
Seidel, D. (Kernforschungszentrum Karlsruhe (Germany, F.R.). 
Inst. fuer Kernverfahrenstechnik). Naturwissenschaften; 63: No. 9, 
407-411(Sep 1970). 

10 figs.; 7 refs. 

As a result of the extended application of the light-water 
reactor the enrichment of the light uranium isotope has become a 
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key step in the nuclear fuel cycle. Besides the gaseous diffusion and 
centrifuge processes, the separation-nozzle process, developed at the 
Karlsruhe Nuclear Research Center, has qualified for this task. In 
this enrichment process a comparatively simple technology is com- 
bined with a high development potential. Therefore, the nozzle 
process is particularly interesting for those countries with large 
uranium resources, which intend to refine their raw materials in the 
future independently. Consequently, the construction of a separa- 
tion-nozzle demonstration plant is planned in Brazil within the 
framework of the recent German-Brazilian cooperation in nuclear 
energy. In this paper the present state of technology and the future 
prospect of the separation-nozzle process are discussed. 


GASEOUS DIFFUSION 


21737 Eurodif program - present status of the project. Besse, G. 
(Eurodif S.A. Paris (France)). pp vp, Paper 17 of In Uranium isotope 
separation. London; British Nuclear Energy Society (1976). 

From International conference on uranium isotope separation; 
London, UK (5 Mar 1975). 

The history of the Eurodif project is described. The proven 
advantages of the diffusion process and the RandD effort in- 
volved for a large plant are discussed. The Eurodif plant is described 
and a general summary is given of the time scheduling to full 
production. Present and future marketing policy is explained. 


21738 Some theoretical aspects of capacity increment in gaseous 
diffusion. Coates, J.H.; Guais, J.C.; Lamorlette, G. (Commissariat a 
I'Enegie Atomique, A.G./A and Dch./D.G.I.). pp vp, Paper 20 of 
In Uranium isotope separation. London; British Nuclear Energy 
Society (1976). 

From International conference on uranium isotope separation; 
London, UK (5 Mar 1975). 

In view of the sharp growing needs of enrichment services, 
the problem of implementing new capacities must be included in an 
optimized scheme spread out in time. Alternative solutions will be 
studied first for an unique increment decision, and then in an 
optimum schedule. The limits of the analysis is discussed. 


21739 Hierarchical optimization in isotope separation - gaseous 
diffusion: plant - cascade - stage - principles and applications. Guais, 
J.C. (Commissariat Energie Atomique, D.Ch./D.C.E.). pp vp, Paper 
21 of In Uranium isotope separation. London; British Nuclear 
Energy Society (1976). 

From International conference on uranium isotope separation; 
London, UK (5 Mar 1975). 

The specific decomposition method of a gaseous diffusion 
plant model, which has been effectively used for optimizing real 
aad is described. Using this method more than twenty variables 

ave been optimized, — a reasonable calculation time on a 
computer. First, the method of multi-level decomposition is intro- 
duced. Then the application to a gaseous diffusion plant is described. 
Finally a direct optimum-seeking algorithm, specifically developed 
for this problem, and treating mixed variables (discrete and continu- 
ous), with discontinuities in the objective function and constraints is 
described. The algorithm is used for two out of the three sub- 
optimizations, the whole procedure being pro; med for a com- 
puter. Possible extensions of this method are indicated. 


21740 Uranium enrichment in the United States. Hill, J.H.; 
Parker, J.W. (Energy Research and Development Administration, 
Oak Ridge, Tenn. (USA). Oak Ridge Operations Office). pp vp, 
Paper 27 of In Uranium isotope separation. London; British Nuclear 
Energy Society (1976). 

From International conference on uranium isotope separation; 
London, UK (5 Mar 1975). 

The history of gaseous diffusion in the USA is outlined and 
details are given of the Cascade Improvement and Uprating pro- 
grams. The demand for uranium enrichment is discussed. The ts. 
operating plan for enrichment facilities is described and various 
factors are discussed which could affect both the demand for en- 
riched uranium and the production capability of the U.S. enrichment 
complex. Developments in both gas diffusion and gas centrifugation 
technologies are discussed and the relative positions of the two 
P as candidates for new enrichment plants are compared. 

-S. policies for new enrichment capacities and for pricing of 
separative work are explained. 


21741 Operating experience with U.S. gaseous diffusion plants. 
Hopkins, C.C. (Union Carbide Corp., Paducah, Ky. (USA). Nuclear 
Div.). BP Ps Paper 14 of In Uranium isotope separation. London; 
British Nuclear Society (1976). 

From International conference on uranium isotope separation; 
London, UK (5 Mar 1975). 

The only large scale production facilities in operation today 
for uranium enrichment are gaseous diffusion plants. The operating 
experience is described of the U.S. three site diffusion complex 
plants at Oak Ridge, Paducah, and Portsmouth. Maintenance experi- 
ence and general management policy are also described. 
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21742 Uranium Enrichment Associates - a private initiative. 
O'Donnell, A.J.; Langley, R.A. (Bechtel Corp., San Francisco, Calif. 
(USA)). pp vp, Paper 16 of In Uranium isotope separation. London; 
—_ any ee de pee (1976). 

rom International conference on uranium isotope separation; 
London, UK (5 Mar 1975). 

The status of the activities of Uranium Enrichment Asso- 
ciates, a private organisation for the production of enriched ys 
is described. The issues involved in = + a ———— 
as the process to be adopted are or financing the 
project, the method of costing for enrichment, and marketing pros- 

are described. The structure of the organisation and its rela- 
tions with the US government are also discussed. 


21743 Research and development activities in the field of uranium 
enrichment. Scuricini, G.B. pp vp, Paper 31 of In Uranium i 
separation. London; British Nuclear Energy Society (1976). 

From International conference on uranium isotope separation; 
London, UK (5 Mar i975). 

Activities in the enrichment field in Italy including the pre- 
sent status of gaseous diffusion and ultra centrifugation are very 
briefly summarized. 


21744 Process selection for new uranium enrichment plants. 
Wilcox, W.J.; Lang, D.M.; Levin, S.A. (Union Carbide Corp., Oak 
Ridge, Tenn. (USA). Nuclear Div.). pp vp, Paper 24 of In Uranium 
isotope separation. London; British Nuclear Eneigy Society (1976). 

From International conference on uranium isotope separation; 
London, UK (5 Mar 1975). 

Over the years the group at Oak Ridge has given consider- 
ation to many uranium isotope separation processes. From the 
United States viewpoint, the leading established candidates for pro- 
cess selection for new a are the gaseous diffusion and the gas 
centrifuge processes. The principle factors used in evaluating all 
processes are discussed and examples are given of the kind of 
evaluations made of ideas, pro or processes when relatively 
little information is available. results of more detailed evalua- 
tions and comparisons of the diffusion and centrifuge processes are 
presented together with comparative costs and non-economic fac- 
tors. 


CENTRIFUGATION 
REFER ALSO TO CITATION(S) 21740, 21743, 21744 


21745 Urenco-Centec plans. Aliday, C.; Kehoe, 
R.B. (Urenco Ltd., Marlow (OK). PP. vp, Paper 18 of In "Uranium 
isotope separation. London; British Nuclear Energy Society (1976). 

From International conference on uranium isotope separation; 
London, UK (5 Mar 1975). 

Urenco-Centec and the tripartite centrifuge project have de- 
veloped steadily since the formation of the two companies three and 
a half years ago. All facets of the eee have a i.e. 
development plant designs, experience in P lant operation, and com- 

Position. Investment decisions for future plants and commer- 
cial activities have progressively assumed greater importance, and 
modifications have been made to the organisational arrangements to 
meet the changing situation. An account is given of these changes 
and of the present technical status of the project, together with an 
indication of the companies’ expansion plans and commercial aims. 


Optimization of the cascade with gas for urani- 
um enrichment. Ozaki, N.; Harada, I. (Hitachi Ltd., Kawasaki, Kan- 
agawa (Japan). Atomic Energy Research Lab.). pp vp, Paper 22 of 
In Uranium isotope separation. London; British Nuclear Energy 
eee ee: alia 

rom International conference on uranium isotope separation; 

Laniee, (5 Mar 1975). si a 

mputer programs to optimize step tapered-step 

cascades with gas centrifuges are developed. The ‘Complex 

Method’, one of the direct search method, is employed to find the 

optimum of the nonlinear function of several variables within a 
characteristics of the 


the optimization trial are also discussed. 


21747 Regional approach to enrichment. Schutt, P.F.; Chaffin, 
M.H. (Nuclear Assurance Corp., Atlanta, Ga. (USA)). pp vp, Paper 
19 of In Uranium isotope separation. London; British Nuclear 
Energy Society (1976). 

From International conference on uranium isotope separation; 
London, UK (5 Mar 1975). 

The United States pote ge services supply is reviewed 
with respect to a regional The demonstration cen 
enrichment facilities (DC initiated by USAEC (now 
ERDA) is described; a forecast of future developments and a discus- 
sion of international implications are given. 


LASER EXCITATION 
REFER ALSO TO CITATION(S) 23038, 23094 


21748 ep Luminescence process, ne vd stabili- 
ties, and new and novel electronic states: scanning chemical reactions 
and novel products for laser induced isotope separation. Progress 
report, December 1, 1975—November 20, 1976. Gole, J.L. (Massachu- 
setts Inst. of Tech., yoo (USA)). Nov 1976. Contract EY-76- 
S-02-2569. 28p. Dep. NTI 

Oven systems for hi ae temperature metal v: 
temperatures in “tpproR of °C are being developed. odifications 
fe an > a riate to the production and study of small 

metal aggregates M/ /sub n/ (2 less ae ee Se See 
equal to 6) are discussed, including the construction and lore 
argon ion and nitrogen pumped dye laser systems. 
Giien dp ted ened te Adleee Rusceemane Eeeeiensdl aan 
gates. Components necessary for interfacing the dye lasers the 
aggregates apparatus are outlined. Production of carbon vapor and 
its reaction with metal atoms and dimers to form carbides are 
outlined. Initial studies on metal sulfide chemistry are discussed. 
Studies of the luminescence process are leading to an understanding 
of chemiluminescent phenomena occurring as a result of the bimo- 
lecular reaction of metal atoms and dimers with oxidants; they can 
be used for determining the upper bounds to the heats of oiiieadion 
and vaporization of those “single collision” reactions and for deter- 
mining activation energies for formation of product molecules in a 
given excited state. Simple methods for inferring the radiative life- 
—_ of metastable product chemiluminescing molecules are out- 

Efforts are continued toward the formulation of catalytic 
ails via aggregate deposition. Completed chemiluminescence 
studies of titanium and vanadium oxide systems allowed the determi- 
nation of a lower bound to the TiO and VO dissociation energies, 
the heats of vaporization of titanium and vanadium metal, and the 
nature of those metal atoms (ground or excited states) which react to 
yield observed « ence. (DLC) 


21749 Isotope Zeeman com! 
extraction. 





separation utilizing magnetic 

Forsen, H.K. (to Jersey Nuclear-Avco Isotopes, Inc.). 

Australian Patent 76,645/A/. 19 Dec 1974. Priority date 27 Dec 
1973, United States of America (USA). 28p. 

Open to public inspection 24 Jun 1976, priority USA 27 Dec 

1973, copies available from the Commissioner of Patents, Canberra. 


A description is given of a laser isotope separation system 
comprising: 1) means for applying a magnetic field to the flow of 
particles to provide a change in the flow direction of the ionized 
particles therein; (the applied magnetic field having a strength suffi- 
cient to reduce isotopic selectivity of ionization) and 2) means for 
time varying the applied magnetic field to diminish the reduction in 
selectivity of ionization. 


21750 Laser isotope tion. Allen, T.K. (UKAEA Research 
Group, Abingdon. Culham Lab.); Tait, JH. (UKAEA Research 
Group, Harwell. Atomic Energy Research Establishment). pp vp, 
Paper 6 of In Uranium isotope separation. London; British Nuclear 
Energy Society (1976). 

From International conference on uranium isotope separation; 
London, UK (5 Mar 1975). 

Published information on the possible use of lasers in uranium 
isotope tion is reviewed. Summaries are given of the present 
state of relevant laser technology and on known spectroscopic data 
of uranium and uranium compounds. There is a brief account of 
suggested laser processes and an attempt is made to outline the 
possible seonende advantage over conventional approaches. 


21751 Uranium separation using IR-lasers. Jetter, H.; 
Guers, K. (Battelle-Institut e.V., Frankfurt am Main (Germany, 
F.R.)); on nage H.J. a a vp, Paper 4 of In Uranium isotope separa- 
tion. London; B uclear Energy Society (1976). 
From eoeendet conference on uranium isotope separation; 
oer ¢ UK (5 Mar 1975). 
of uranium isotope tion based on selective 
onpeiien of UFg is described. By optically exciting certain molecu- 
lar vibrations, the activation energy for the rate of a chemical 
reaction is reduced, resulting in an increase in reaction rate. Isotope 
separation can therefore be reduced to a simple chemical process. 
Eeperiments and results are described for selective excitation of UF¢ 
gas using a tunable CO laser. It is shown that isoto; ogy selective 
excitation of UFs combination bands is not feasible in a simple 
manner, but the excitation of UF. in the va fundamental is much 
more promising. 


21752 Some technical aspects of the laser isotope separation 
method. Nebenzahl, I. (Israel Atomic Energy Commission, Tel 
— ith Rock vp, Paper 5 of In Uranium isotope separation. London; 
lear Energy Society (1976). 

International conference on uranium isotope separation; 

London, UK UK (5 Mar 1975). 
The basic idea underlying laser separation work is explained 
and the ways in which the general principle is realised, is described 
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for the following methods; photoionization of atoms; photodissocia- 
tion of molecules; photochemistry; and deflection of atomic beams. 
A summary is given of experiments which have successfully been 
demonstrated using these schemes. The requirements and basic argu- 
ments which would dictate the main parameters for a plant for large 
scale production of enriched uranium based on the laser system for 
photoionization are discussed. Reference is also made to the prob- 
lems involved in evaporating uranium and in ion collection. 


FUELS PRODUCTION AND PROPERTIES 


REFER ALSO TO CITATION(S) 21867, 21870, 21881, 21887, 
22225, 22286, 22455, 22471, 22895, 22947, 22980, 22987 


21753 (AED-Conf—75-769-013) Conversion of UsOs to UFs. 
Bodu, R.L. (CEA, 75 - Paris (France)). 1975. 6p. (CONF-7509129— 
22). INIS. 

From Meeting on nuclear power plant project planning and 
implementation; Karlsruhe, German, Federal Republic of (F.R. Ger- 
many) (17 Sep 1975). 

1 fig.; 7 tabs.; 9 refs. 

Three main processes for the production of UF. from the 
uranium ores (yellow cake) is described. The economic aspects of 
the conversion - capital cost, operating costs and conversion market 
and the future of conversion - capacity and prices - are discussed. 


21754 (INIS-mf—3193, pp 2-8) Status and future outlook for a 
recycle mixed oxide fabrication industry. Caldwell, C.S. (Nuclear 
Materials Division, Babcock and Wilcox Company, Apollo, Pennsyl- 
vania). [nd]. 

From Joint topical meeting on commercial nuclear fuel tech- 
nology today; Toronto, Ontario, Canada (28 Apr 1975). 

In Proceedings of joint topical meeting on commercial nucle- 
ar fuel technology today. Session 4: recycle fuel fabrication. 

A superficial overview of the mixed oxide fuel fabrication 
industry is given. 


21755 (INIS-mf—3193, pp 55-78) Problems and experiences in 
licensing and operating a Pu facility. Nilson, R. (Exxon Nuclear Co., 
Richland, Wash. (USA)). [nd]. 

From Joint topical meeting on commercial nuclear fuel tech- 
- nology today; Toronto, Ontario, Canada (28 Apr 1975). 

In Proceedings of joint topical meeting on commercial nucle- 
ar fuel technology today. Session 4: recycle fuel fabrication. 

This paper reviews current experiences and problems in the 
licensing and operation of a mixed oxide fuel facility. Although 
given in principally U.S. terms, most of the information is generic 
and most of the problems will be encountered worldwide as plutoni- 
um becomes an item of commerce. The problems are discussed in 
two categories - technical and regulatory. Although plutonium recy- 
cle is technically achievable with most outstanding problems, such as 
improved shielding, being tractable, the very important issue of 
safeguards still needs resolution. In the U.S., public hearings on the 
generic aspects of mixed oxide fuel utilization and special studies on 
various safeguards alternates should provide this resolution. 1975 
— a significant turning point in the area of plutonium 
utilization. 


21756 (INIS-mf—3193, pp 24-43) Experience in operating a Pu- 
fabrication facility. Stoll, W. (Alkem GmbH). [nd]. 

From Joint topical meeting on commercial nuclear fuel tech- 
nology today; Toronto, Ontario, Canada (28 Apr 1975). 

In Proceedings of joint topical meeting on commercial nucle- 
ar fuel technology today. Session 4: recycle fuel fabrication. 

Fabrication of mixed oxide fuel elements in a partly automat- 
ed prototype line is evaluated after one year of operation with Pu. 
The process is described and principles for process selection and 
selection of the degree of automation are given. After testing the 
equipment, actual experience in process and equipment availability, 
maintenance, throughput and dose commitment for workers is out- 
lined. Consequences for further planning are drawn. 


21757 (ORNL/NUREG/TM—S) Correlation of radioactive 
waste treatment costs and the environmental impact of waste effluents 
in the nuclear fuel cycle: fabrication of high-temperature gas-cooled 
reactor fuel containing uranium-233 and thorium. Roddy, J.W.; 
Blanco, R.E.; Hill, G.S.; Moore, R.E.; Seagren, R.D.; Witherspoon, 
J.P. (Oak Ridge National Lab., Tenn. (USA)). Jun 1976. Contract 
W-7405-ENG-26;NRC-INA-40-10-01-01-0. 232p. Dep. NTIS $8.00. 

A cost/benefit study was made to determine the cost and 
effectiveness of various radioactive waste (radwaste) treatment sys- 
tems for decreasing the release of radioactive materials from model 
High-Temperature Gas-Cooled (HTGR) fuel fabrication plants and 
to determine the radiological impact (dose commitment) of the 
released materials on the environment. The study is designed to 
assist in defining the term "as low as reasonably achievable” as it 
applies to these nuclear facilities. The base cases of the two model 
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plants, a fresh fuel fabrication plant and a refabrication plant, are 
representative of current proposed commercial designs or are based 
on technology that is being developed to fabricate uranium, thorium, 
and graphite into fuel elements. The annual capacities of the fresh 
fuel plant and the refabrication plant are 450 and 245 metric tons of 
heavy metal (where heavy metal is uranium plus thorium), as 
charged to about fifty 1000-MW(e) HTGRs. Additional radwaste 
treatment systems are added to the base case plants in a series of case 
studies to decrease the amounts of radioactive materials released and 
to reduce the radiological dose commitment to the population in the 
surrounding area. The capital and annual costs for the added waste 
treatment operations and the corresponding reductions in dose com- 
mitments are calculated for each case. In the final analysis, the cost/ 
benefit of each case, calculated as additional cost of radwaste system 
divided by the reduction in dose commitment, is tabulated or the 
dose commitment is plotted with cost as the variable. The status of 
each of the radwaste treatment methods is discussed. 48 figures, 74 
tables. 


21758 (ORNL/TM—5647) Loading ion exchange resins with 
uranium for HTGR fuel kernels. Notz, K.J.; Greene, C.W. (Oak 
Ridge National Lab., Tenn. (USA)). Dec 1976. Contract W-7405- 
ENG-26. 33p. Dep. NTIS $4.00. 

Uranium-loaded ion exchange beads provide an excellent 
starting material in the production of uranium carbide microspheres 
for nuclear fuel applications. Both strong-acid (sulfonate) and weak- 
acid prec llr Ae 5 resins can be fully loaded with uranium from a 
uranyl] nitrate solution utilizing either a batch method or a continu- 
ous column technique. 


21759 Method and equipment for continuous transformation of 
UF, into (NH,)U20;. Fuller, R.R. (to Westinghouse Electric Corp.). 
aT, = 2,429,837/A/. 23 Jan 1975. 23p. (In German). 

1 fig.; 1 tab. 

Uranium hexafluoride is, in a three-stage method, transformed 
into ammonium diuvanate which can be calcined to UO2 of good 
ceramic quality. At the solution of UF. in water, UOQ2F2 and HF 
form in condsiderably acid solution. This aqueous hydrolysis solu- 
tion is with standardized using NH,O, (24-29% NHs) at a pH-value 
between 5.0 and 6.0 and brought into a precipitation tank. The bulk 
of the ammonium diuranate then precipitating is drained in the lower 
portion of the tank and added again to the suspension, close to the 
surface of the fluid, under intensive pressure. The intensive vigorous 
revolution of the entire tank content affects the size of the particles 
and the size of the surface of the precipitating uranate as well. The 
equipment for the calcination of the ammonium diuvanate is de- 
scribed. The method represents an improvement of the method 
described in OS 2162578; the pellets produced are more satisfying to 
critical requirements. 


21760 Industrial technique for the fabrication of sintering pellets. 
(to Babcock and Wilcox Co.). Netherlands Patent 7,510,464/A/. 5 
Sep 1975. Priority date 10 Feb 1975, United States of America 
(USA). 8p. (In Dutch). 

Illustrative embodiments of the invention disclose fuel pellets 
for nuclear reactors in which the pellets have a controlled and 
relatively homogeneous porosity that accommodates fuel swelling 
and permits fission gases to escape from these pellets. Typically, 
small low density spheres that may be formed from highly volatile 
materials are blended with a nuclear fuel powder and are pressed 
and sintered into pellets of appropriately low density to produce an 
improved product. 


21761 Gammay-ray spectrometry for in-line measurements of 
235U enrichment in a nuclear fuel fabricating plant. Matussek, P.; 
Ottmar, H. (Kernforschungszentrum Karlsruhe (Germany, F.R.). 
Inst. fuer Angewandte Kernphysik). pp v.2 p.223-233 of In Safe- 
a nuclear materials. Vienna; IAEA (1976). 

rom Symposium on the safeguarding of nuclear materials; 
Vienna, Austria (20 Oct 1975). 

The non-destructive enrichment assay technique using 
gamma-ray spectrometry has been applied for on-line monitoring of 
the 7°5U enrichment in a LWR fuel fabricating plant. The on-line 
system measures continuously the enrichment of low-enriched UO, 
powder prior to pelletizing with relative precisions and accuracies of 
approximately equal to 0.5% at two sigma. The precisions obtained 
during a continuous four-week run are consistent with counting 
Statistics proving the system's insensibility to environmental influ- 
ences. The effect of variable sample age upon the assay accuracy has 
been studied in more detail both at laboratory and at field sites. If 
present, it can be eliminated through proper calibration procedures. 
A new calibration technique based upon reference samples having 
the same enrichment but different age has been successfully used to 
calibrate the on-line system. 


21762 Nuclear fuel cycle. II. Fuel element manufacture. Doran, 
J. (UKAEA Reactor Group, Springfields). J. Inst. Fuel; 49: No. 400, 
130-134(Sep 1976). 

Large-scale production of nuclear fuel in the United King- 
dom is carried out at Springfields Works of British Nuclear Fuels 
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Ltd., a compan Soest Ree Ge le Rees Ae ae 
Authority in 1° describes in some detail the Spring- 
fields Works pbk ior the conversion See oe 
trate to uranium tetrafluoride, then conversion of the 

either ecusinan sutel for cladding in Magnes t0 teem till te Go 
British Mk I gas-cooled reactors, or to uranium hexafluoride for 
enrichment of the fissile **U isotope content at the Capenhurst 
Works of BNFL. Details avo gens of the reconversion at Spring- 
fields Works of this enric uranium hexafluoride to uranium 
dioxide, which is pelleted and then clad in either stainless steel or 
zircaloy containers to form the fuel assemblies for the British Mk II 
AGR or advanced gas-cooled reactors or for the water reactor fuels. 


21763 Diffusion of fission products in thorium metal. Fox, C.H. 
Jr.; Craft, C.M.; Zumwalt, L.R. (North Carolina State Univ., Ra- 
leigh (USA)). J. ‘Nucl. Mater.; 62: No. 1, 17-25(Oct 1976). 

A study was performed of the diffusion in a-thorium of 
fission products representing impurity atoms with a diversity of size 
and valence differences with to the solvent lattice. The 
atoms were recoil injected into thorium disks. Diffusion coefficients 
were determined for "**Xe by monitoring its release during anneal- 
ing, and for the other isotopes by post-annealing concentration 
profile analysis. The Arrhenius constants a 3/se8), Am 4 coun. Seo’ 
mole) were obtained for the diffusion 

exp(-Q -Q/RT);*Mo: 7.6 X 10~* and 37.6; '*Te: 132 x 10° and 95.6; 

I: 2.7 X 10-' and 66.2; **Xe: 3.6 X 10? and 82.3; Ba: 2.3 X 107? 
and 59.4; Ce - M3Ce: 1.8 X 10°? and 60.0. The fission product 
diffusion behavior, in general, fit either the vacancy or the substitu- 
tional-interstitial diffusion mechanisms for impurity atoms in a fcc 
metal. Both valence and ionic radius correlations were found. The 
data indicate low rates of diffusion for the operating temperatures at 
which a-thorium-based fuel might be used. 


21764 Production of fuel kernels for high-temperature reactor 
fuel elements. Kadner, M.; Baier, J. (Hochtemperatur-Reaktor-Bren- 
nelement G.m.b.H. (HOBEG), Hanau (Germany, F.R.)). Kerntech- 
nik; 18: No. 10, 413-420(Oct 1976). (In German and English). 

3 figs.; 2 tabs.; 26 refs. 

Chemical production processes for different types of fuel 
kernels are discussed. The paper concentrates on two particular 
precipitation processes for thorium oxide and uranium carbide pro- 
duction. The present experience and problems are dealt with. 


SPENT FUELS REPROCESSING 


REFER ALSO TO CITATION(S) 21814, 21818, 21829, 21863, 
21867, 21870, 21874, 21885 


21765 (AED-Conf—75-769-029) Reprocessing technology. Fin- 
sterwalder, L. (Gesellschaft zur Wiederaufarbeitung von Kernbrenn- 
stoffen m.b.H., Eggenstein-  _—_— (Germany, F.R.)). 1975. 
12p. (CONF-7509129—23). INI 

From Meeting on nuclear power plant project planning and 
implementation; Karlsruhe, German, Federal Republic of (F.R. Ger- 
many) ‘y Sep 1975). 

1 fig. 

The basic features of the Chop-Leach-Purex process for irra- 
diated fuel element are described. A detailed flow ian illustrates 
the single — of the Method and also gives some data on the 
composition of the feed and product solutions. 

Hanford Company 


21766 (ARH-LD—149-B) Atlantic Richfield 
uly 


and process development. Quarterly report, 
197 ber 1976. (Atlantic Richfield Hanford Co., Richland, 
org (USA)). Nov 1976. Contract E(45-1)-1830. 126p. Dep. NTIS 


This quarterly report is the second in a series intended to 
provide information on research and engineering activities being 
performed to improve the processing of irradiated reactor fuels, the 
production of plutonium, and the management of resultant chemical 
wastes. 


21767 (BNWL—2080-2) LWR fuel recycle 

progress report, July—September 1976. pan J.H. ( comp) (Bat 

telle Pacific Northwest Labs., Richland, Wash. (USA) 1976. 
Contract E(45-1)-1830. 63p. Dep. NTIS $4.50. 

This is the third quarterly progress report. bee Re ot Bete 
Recycle Program is designed to assist in the commercialization of 
the LWR Soll ove cle. Included in this program are both activities in 
ome = specific design studies and other activities of more general 
app! ility to fuel recycle technology. The following are reported 
in this document: economic and environmental documentation, spent 
fuel a storage, head end processes, off-gas treatment, Purex 
aoe DLC) hing processes, environmental effects, and general sup- 
port. 


21768 (BNWL—2132) Chop-leach fuel bundle residues densifica- 
tion by melting. Nelson, R.G.; Griggs, B. (Battelle Pacific Northwest 
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Wash. (USA)). Nov 1976. Contract B(45-1)-1830. 


38p. Dep. NTIS $4.00. 
p Bep.n were aa for the 


melting processes densification 
of fuel bundle residues: eee eee ot ee 
melting. The Industoslag process, with prior decontamination and 

can produce ingots of Zrcaloy, stainless steel and Inconel of 

suitable for refabrication reuse. The process can also 

it oxidized mixtures of fuel bundle residues for direct storage. 
Eutectic mixtures of these materials can be melted in graphite at 
temperatures of 1300°C. Hydrogen abso: experiments with the 

zirconium- 
voirs. 13 


21769 (CONF-760701—, ee yg of appease 


waste-management practices at 
Facilities. William, A.K. (Allied-General Nuclear fore Pecilitin 
—S . 1976. io 

rom International symposium on ment of waste from 
the LWR fuel c o° Denver, Colorado, United States of America 


(USA) (11 Jul 1976 

In 2. of the international symposium on the man- 
agement of wastes from LWR fuel cycle. 

The existing facilities of Allied-General are briefly described. 
These consist of a fuel storage pool, a separations facility, and a 
uranium hexafluoride Suvoninn facility. The ma r waste catego- 
ries-- us, liquid, and solid--generated from : eee facilities are 
described. Planned methods for the storage of solid wastes are 
discussed in detail. ‘The needs for repository criteria and more 

histicated measuring systems are discussed from the reprocessor’s 

point of view. 


21770 (CONF-760701—, pp 413-425) Status of the decommis- 
sioning program of the Eurochemic plant. Detilleux, E.J. 
(Eurochemic Co., Mol, Belgium). 1976. 

From International symposium on management of waste from 

LWR fuel soe Denver, Colorado, United States of America 
(USA) (11 Jul 19 

In * neha of the international symposium on the man- 
agement of wastes from the LWR fuel cycle. 

Reprocessing operations at the Eurochemic demonstration 
plant stopped in December 1974, after 8 years of operation. Immedi- 
ately thereafter, cleaning and decontamination were begun as the 
first phase of the decommissioning program. The facility and repro- 
cessing program are described to indicate the magnitude of the 
sree and the requirements of the local authorities are reviewed. 

technical decommissioning Obl consists of several phases: 
(1) plant cleaning oO rinsin establishment of the final fissile- 
material balance, (3) plant econtamination for access to process 
equipment, (4) oe dismantling, and (5) conditioning and 
storage of newly generated wastes. The two first phases have been 
completed, and the third one is nearing completion. Some disman- 
tling has been performed, including the plutonium dioxide produc- 
tion unit. Waste-conditioning and surface-storage facilities have been 
built to meet the dismantling requirements. Since reprocessing may 
be resumed in the future, decontamination has been performed with 
“smooth” ents to limit corrosion and dismantling has been 
limited to subfacilities. 
21771 (CONF-761 2 ad, oy Costs and the environmental impact 
of ive waste treatment in reprocessing high-temperature gas- 
cooled reactor fuel. Davis, W. Jr. (Oak Ridge National Lab., Tenn. 
os. 1976. Contract W-7405-ENG-26. 17p. Dep. NTIS $3.50. 
From ANS winter meeting; Washington, District of Colum- 
bia, United States of America (USA) (15 Nov 1976). 

A cost-benefit analysis and an analysis of the reduction in 

ion dose from the use of different decontamination equipment 
in the off-gas system of a model plant for processing spent fuel from 
HTGER type reactors are presented. (JSR) 


21772 (Juel—1212) Method for the purification of process- 

streams from plutonium in a spent HTR-fuel plant. Herz, 

D.; Kankura, R.; Wenzel, U. (Kernforschungsanlage Juelich 

G.m.b.H. (Germany, NINE Inst. fuer Chemische Technologie). Jul 
NIS. 


1975. ay tes 
4 tabs.; 1 refs. 


of the process-streams from Pu in a spent Th-U- 
on reprocessing plant can be accomplished by column extraction 
hy using a breakthrough technique. The stationary 
aon consists of polytrifluoromonochloroethylene coated with 
trioctylamine, the mobile phase of 2M HNOs. After feed adjustment 
of the corresponding process-stream to extraction conditions Pu is 
extracted into the codiaoner di hase of the separation column. Because 
of the Th-Pu-exchange pw dy in TOA the HETP is strongly depen- 
dent on the linear flow velocity according to HETP we ol 0.2 + 
0.65 usub(o) [cm min~*]. Lay-out data are given for a separation unit 
with a throughput of 2 of heavy metal per day in accordance to 
the throughput of the JUPITER-pilot plant in Juelich. 


21773 (Juel—1223) Treatment and separation of the radioactive 
fission products tritium, noble gases, and iodine in nuclear fuel repro- 


rption 
alloys show the alloys to be potential tritium reser- 
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cessing plants. Schnez, H. (Kernforschungsanlage Juelich G.m.b.H. 
(Germany, F.R.). Inst. fuer Chemische Technologie; Technische 
Hochschule Aachen (Germany, F.R.)). Jul 1975. 124p. (In German). 
INIS 


19 figs.; 27 tabs.; 88 refs.; with app. Thesis. 

The plant concept, the physical and chemical properties of 
the fission products T, Kr, '7°I, "I and '*Xe, and the resulting 
behaviour and path of these nuclides in the plant are discussed. On 
the basis of a detailed analysis of the paths of emission, the emissions 
from large plants are estimated by consideration of these data and 
measures suggested to reduce these emissions. Several separation 
methods are compared, and cost estimates are made for the methods 
and plants which enable an evaluation of the various alternatives. 


21774 (Juel—1284) Formation of actinides in irradiated HTGR 
fuel elements. dos Santos, A.M. (Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.). Inst. fuer Chemische Technologie; Tech- 
nische Hochschule Aachen (Germany, F.R.)). Mar 1976. 73p. (In 
German). INIS. 

Thesis 


Actinide nuclide concentrations of 11 spent AVR fuel ele- 
ments were determined experimentally. The burnup of the spheres 
varied in the range between 10% and 100% fifa, the Th:U ratio was 
5:1. The separation procedures for actinide isolation were tested 
with highly irradiated ThO2. Separation and decontamination factors 
are presented. Actinide nuclide formation can be described by — 
nential functions of the type In msub(nuclide) = A + B x % fifa. 
The empirical factors A and B were calculated performing a least 
squares analysis. Build-up of ***U was discussed. According to the 
experimental results, 7**U is mainly produced from **°Th, a certain 
amount (e.g. about 20% at a 10° MWd/t burnup) originated from a 
(n,2n) reaction of 7°°U; a formation from ***Th by a (n,2n) followed 
by a (n,y) reaction was not observed. The AVR breeding rate was 
ascertained to be 0.5. The hazard potential of high activity waste 
was calculated. After a 1,000 years’ storage time, the elements Pa, 
Am and Cm will no longer influence the total hazard index. Actinide 
recovery factors were proposed in order to reduce the hazard 
potential of the waste by an actinide removal in consideration of the 
reprocessing technology which is available presently. 


21775 (MRR—158) Plate poisoning as criticality control in the 
first extraction cycle of a reprocessing plant. Thomas, W. (Tech- 
nische Univ. Muenchen, Garching (Germany, F.R.). Lab. fuer Reak- 
pam und Anlagensicherung). May 1976. 39p. (In German). 


13 figs.; 6 tabs.; 9 refs. 

The applicability of heterogeneous poison is investigated as 
criticality control for the first extraction cycle in a reprocessing 
plant. Boron-containing stainless steel with 1 wt % B has been 
chosen as a reference material for heterogeneous poison in form of 
plates. The reliability of computational method is checked against 
experiment. Distance between plates needed for criticality safety has 
been shown to be strongly dependent on plutonium concentration of 
the solution. A plate distance of 5 cm has been found to be safe up to 
25 g Pu/I (isotopic vector 90, 5, 5), resp. 50 g Pu/I (isotopic vector 
59, 25, 12, 4) for a limit of k <= 0.85. Further the influence of 
uranium concentration, nitrate content and a PuO:-tributyl phos- 
phate-mixture will be considered. A substantial improvement in 
criticality safety and corrosion stability can be achieved by hafnium. 


21776 Process for removing a silicon carbide from coated fuel 
particles. Yagi, E.; Maeda, M. (to Japan Atomic Energy Research 
Inst). Japanese Patent 1975-35200/B/. 13 Jun 1973. 2p. (In Japanese). 

A process is disclosed for removing thermally cracked carbon 
or silicon carbide coating from so-coated fuel particles or particulate 
fuel in which said coatings are removed by selective reaction with 
fluorine or oxygen in order to recover the fuel thus uncoated. 
Coated fuel particles consisting of a nuclear fuel coated with layers 
of thermally cracked carbon and silicon carbide, and coated particu- 
late fuels consisting of these fuel particles further dispersed within 
graphite and former into pellets are selectively removed of their 
coatings by reaction each coated layer with a specific gas at the 
temperature required. In an example a coated fuel particle with inner 
and outer layers of thermally cracked carbon and a median layer of 
silicon carbide was charged into a reaction vessel. Passing air over 
the particles for two hours at a temperature of 800°C oxidized and 
removed the outer layer, lowering the temperature to 370°C and 
powe a gas containing fluorine for one hour removed the median 
ayer, and repeating the first step under identical conditions removed 
the inner layer. 


21777 Method of purification of solutions containing plutonium 
and/or neptunium by plutonium and/or neptunium separation. Herz, 
D.; Kankura, R.; Wenzel, U. (to Kernforschungsanlage). 
German(FRG) Patent 2,365,114/B/. 27 Mar 1975. 2p. (In German). 

Aqueous solutions containing, amongst other radiation 
sources, 10? to 10-7 mol per litre Pu and/or Np - especially aqueous 
solutions produced when reprocessing fuel elements, in particular of 
HTR reactors, e.g. according to the Thorex process - can be cleaned 
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from the two metals without much expenditure by using a separating 
column: determination of the H* ion concentration (0.5-6 mol/litre 
solution), addition of a stabilizing agent (NaNO2 or Fe (NH2SOs)2) 
and passage across a separating column in which the granulate 
charge is wetted with a long-chain alkylamine (e.g. trioctylamine) 
which retains the metal. The production of a charge (of Voltalef UF 
300) is described. The process may also be carried out continuously. 


21778 Method and device for fragmentation of nuclear fuel ele- 
ments and/or breeder elements to be reprocessed. Wolf, J. (to Kern- 
forschungsanlage). German(FRG) Patent 2,344,618/A/. 27 Mar 
1975. . 3 (In German). 


igs. 

Fuel elements, whose fuel and/or fertile material is bedded in 
graphite can be reduced to the necessary grain size for subsequent 
combustion in a fluidized bed furnace by chipping. The breeder 
element is fed to two milling rollers in a holder adapted to the shape 
of the feeder element. The milling rollers turn in the opposite 
direction to the feed of the fuel element to be chipped. The produced 
chips can be fed directly to the fluidized bed furnace or can be 
reduced yet again through fine grinding. Different types of milling 
tools (pairs of rollers) are described. 


21779 Process of the prolongation of the lifetime of organic 
extractants. Stieglitz, L. (to Gesellschaft fuer Kernforschung). 
German(FRG) Patent 2,358,688/A/. 5 Jun 1975. 7p. (In German). 

The life-time of extraction solvents containing organic phos- 
phorous acid esters and hydrocarbons, which are used for reprocess- 
ing spent nuclear fuels and/or fertile materials is subject to the 
enrichment of impurity materials which result from chemical or 
radiolytical decomposition in the course of these processes. For the 
removal of these compounds, it is proposed to put the extraction 
solvents in contact with quadrivalent lead compositions (from the 
group lead dioxides, lead tetraacetate) at temperatures of less than 
100°C. The impurity materials are thus converted into a state which 
makes their easy removal possible, so that they can be separated in 
known procedures with an alkali wash. Purification of the extraction 
solvents can take place continuously using a mixture of silica gel-lead 
dioxide via a heatable column. 


21780 Method of improving the extraction properties of a tribu- 
tylphosphate solution, especially in the of plutonium and 
uranium values. Martin, E.C.; Bruns, L.E. (to Energy Research and 
Development Administration). German(FRG) Patent 2,504,786/A/. 
11 Sep 1975. 10p. (In German). 

1 tab 


The efficiency of the tributylphosphate extraction process 
(Purex process) is improved by bringing the degradation products of 
the tributylphosphate solution, e.g. dibutylphosphate, monobutyl- 
phosphate and phosphoric acid, into contact with an esterification 
agent. The agent is diazomethane in ether, halogenated hydrocarbon 
or paraffin hydrocarbon - the quantity depends on that of the 
degradation products. Diazomethane esterifies the degradation prod- 
ucts into triesterphosphates (triesters of phospharic acid) whose 
extraction properties are sinular to those of tributylphosphate. The 
tributylphosphate solution containing the esterified degradation 
products may then be used again for further extraction of uranium 
and plutonium, e.g. in the reprocessing cycle. 


21781 Method of reprocessing graphite fuel element blocks. 
Hackstein, K.G.; Spener, G. (to Hochtemperatur-Reaktor-Brennele- 
ment G.m.b.H.). German(FRG) Patent 2,423,611/A/. 27 Nov 1975. 
10p. (In German). 

In order to enable a gentle separation of the still unused fuel 
particles when reprocessing fuel elements which consist of graphite 
blocks with lel cooling channels matrix-like fuel zones it is 
suggested to break the graphite block asunder by forcing conical, 
mandrels with axial fins into one row of the cooling channels. The 
exposed fuel zones are detached. These measures are repeated until 
the entire block is split up. Subsequently, the further reprocessing is 
carried out in the known manner. A particularly effective design of 
the mandrels is described. 


21782 Separation of some burn-up monitors from the UO,-Al 
nuclear fuel. Smulek, W.; Borkowski, M. (Institute of Nuclear Re- 
search, Warsaw (Poland)). J. Radioanal. Chem.; 31: No. 1, 31- 
44(1976). 

From Meeting on nuclear analytical methods; Dresden, 
German Demokratic Republic (12 May 1975). 

5 figs.; 14 refs.; 5 tabs. 

The separation of cesium, cerium, neodymium, europium and 
uranium from the UO2-Al fuel samples has been studied. Experi- 
ments were carried out with unirradiated and irradiated fuel samples. 
The dissolved samples contained a large excess of aluminium with 
respect to uranium (the molar ratio Al:U was 17.1). The presence of 
aluminium particularly disturbed the chromatographic separation of 
the lanthanide burn-up monitors. The latter were separated from 
uranium and from one another using the precipitation method with a 
cerium carrier, followed by extraction with HDEHP and a column 
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separation with the same extractant. Aluminium and uranium first 
were determined together as precipitates with 8-hydroxycuinoline, 
and then the uranium contribution was independently assayed poten- 
tiometrically with a K2Cr2O, solution. 


21783 Method for the processing of block-shaped graphite fuel 
elements. Hackstein, K.G.; Spener, G. (to Hochtemperatur-Reaktor- 
Brennelement G.m.b.H. (HOBEG)). German(FRG) Patent 
2,423,611/B/. 25 Mar 1976. 3p. (In German). 

Available from Dt. Patentamt, Muenchen (FRG). 

A method is described for the crushing and reprocessing of 
irradiated and non-irradiated block elements which after mechanical 
crushing are divided into fission and waste materials by a pee er 
and wet-chemical processing. According to the method conical 
cores whose optimum arrangement and construction are described in 
detail, are simultaneously pressed into several cooling channels until 
the block is broken apart along the whole length of these cooling 
channels. It is of particular advantage if using this method fuel rods 
with breeder material are separated from those with burn-up materi- 
al which are arranged one next to the other in grid form and the 
breeder and burn-up rods are separately further processed to exclude 
any mixture of breeder and burn-up material. With this method one 
no longer needs to use a large jaw crusher to crush the radioactive 
graphite block in the hot cells. 


21784 Experience in destructive determination of reactor fuel 
burnup. Hermann, A.; Baraniak, L.; Huebener, S.; Nebel, D.; Niese, 
U.; Trebeljahr, S. (Zentralinstitut fuer Kernforschung, ‘Rossendorf 
bei Dresden (German Democratic Republic)). Jsotopenpraxis; 12: No. 
7;8, 277-281(Jul 1976). (In German). 

Methods of destructive burnup determination based on the 
analysis of the content of radioactive fission products, such as '*’Cs 
and Sr, of stable ‘**Nd, of uranium and the isotopic composition of 
uranium, are described. The experience gained with regard to sepa- 
ration and determination of these components using columa-chrome- 
tographic methods (ion exchange, extraction chromatography; 
ration schemes indicated) for nuclear fuels of reactors of the 
and WWER types is reported. The results obtained with the aie 
methods, their agreement as well as their comparison with results 
from theoretical calculations are discussed. 


21785 Application of the analysis of the 


alpha spectrometry to 
isotopic composition of fuel elements. Rodionov, Yu.F.; Shatinskii, 


V.M.; Zelenkov, A.G. (Gosudarstvennyj Komitet po Ispol’ zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). Jsoto- 
penpraxis; 12: No. 7-8, 271-276(Jul 1976). (In Russian). 

A semiconductor alpha spectrometer and a magnetic alpha 
spectrometer (with position-controlled compiler transmitter) were 
used to determine the ——- of plutonium isoto in fuel 
element sample removed from a OP-5 assembly of the ER type 
reactor of the first unit of the Novo Voronezh nuclear power station. 
The experiment showed that the combination of the two methods 
a the analysis of the isotopic composition of plutoni- 
um in **°U fuel of power reactors with sufficient accuracy. 


TRANSPORT AND STORAGE 
REFER ALSO TO CITATION(S) 22623 


21786 (BNWL—1941) Results of research to evaluate solid plu- 
tonium nitrate as a safe form. Bryan, G.H.; Thompson, J.K.; 
Van Tuyl, H.H.; Brown, C.L.; Ryan, J.L. (Battelle Pacific North- 
west Labs., Richland, Wash. (USA)). Nov 1976. Contract E(45-1)- 
1830. 45p. Dep. NTIS $4.00. 

¢ results of the research described indicate that the com- 
pound Pu(NOs),.XH2O is a viable material for consideration as a 
solid shipping form. It meets the criteria set forth to define a suitable 
solid form of plutonium. Several plutonium compounds were consid- 
ered for study as a shipping form before selecting Pu(NOs)s.XH2O as 
having the most desirable characteristics. It is reasonably easy to 
prepare on a kilogram scale with relatively simple equipment using 
vacuum evaporation techniques. Plutonium nitrate does begin to 
thermally decompose at about 100°C; og ae ~~: 
design and instrumentation can overcome this prob! igh 
Pu(NOs)s.XH2O does produce some radiolytic gases, such as oxygen 
and nitrogen, an explosive mixture is not produced as only minor 
amounts of hydrogen are formed except during extended storage. 
Excessive pressurization in the shipping mode should not be a 
problem if the transport container is not closed for protracted 
periods of time. However, some form of thermal insulation would be 
required to prevent decomposition of the compound and to preclude 
over-pressurization during a fire. Plutonium nitrate has been found 
to be completely soluble in nitric acid even after storage for ex- 
tended periods of time. After the equivalent of 25 years of storage 
time of first-cycle reactor-grade plutonium from a radiation damage 
standpoint, Pu(NOs).XH2O p from 85 percent **Pu was 
found to be completely soluble i in 4M HNOs. Plutonium nitrate was 
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also found to be soluble in water, but it rapidly converted to 
plutonium polymer. 


21787 Pn Seta! Usefulness of the risk assessment 
in solving transportation a. J.F.; Hall, R.J. 

ttelle Pacific Northwest Labs., Richland, W (USA)). A 
1976. Contract E(45-1)-1830. 2p. (CONF-770104- 1) Dep. NTI NTIS 


$3.50. 
From National T: rtation Safety Board ; Wash- 
SA) (24 


Transpo 
ington, District of Columbia, United States of America 
Jan 1977). 

The purpose was to develop and use a model to assess the risk 
associated with the shipment of nuclear and non-nuclear hazardous 
energy-related materials. The analysis method comprises the steps of 
describing the system, identifying the release sequence, evaluating 
the sequence, and calculating and the risk. Plutonium 


shipment is used as an re My Uses of this method to improve 
transportation safety are discussed. 12 fig. (DLC) 


21788 (CONF-760701—, pp 429-438) Experience in radioactive 
material shipments in Europe. Keese, H. (Transnuklear Gmbh, Wolf- 
gang, Ger.). 1976. 


From International symposium on management of waste from 
the LWR fuel cycle; Denver, Colorado, United States of America 


(USA) (i Jul edhe ‘ 
of the international symposium on the of 
wastes trom the ne LWA feet cycle. 26 
hipments of radioactive material have been performed suc- 
cesully throughout Europe for more than 15 years, and an excel- 
lent safety record has been achieved. Various shipping containers 
have been developed and successfully used. Today, spent fuel is 
shipped in containers that weigh between 35 and 70 tons, but in the 
near future casks with a payload of up to 6 tons of uranium and a 
total weight of about 100 tons will be available. Spent fuel has been 
shipped to several reprocessing plants from reactors all over Europe. 
Casks weighing up to 40 tons are shipped by road; above this limit, 
shipment by rail is normal. In certain cases, spent fuel is also a 
by sea. Radioactive waste is shipped as low- or intermediate-level 
waste in adequate containers. This waste is normally kept for condi- 
tioning and intermediate or final storage in its country of origin. The 
trend is toward the standardization of shipping containers with 
higher payloads. Furthermore, higher technical standards may be 
established, such as ee that containers be capable of with- 
standing extreme hand) a traffic situations. National a 
je ees have establis ed security regulations similar to t 
lied in the United States, but a full, international concordance is 
sti ] lacking. 


21789 (CONF-760701—, pp 439-447) Summary of the regula- 
tions. Nussbaumer, D.A. (U.S. Nuclear Regulartory Commission, 
Washington, DC). 1976. 

rom International symposium on management of waste from 
the LWR fuel cycle; Denver, Colorado, United States of America 
(USA) (11 Jul 1976). 

In Proceedings of the international symposium on the man- 
agement of wastes from the LWR fuel cycle. 

The International Atomic Energy Agency (IAEA) prescribes 
regulations for the international movement of all radioactive materi- 
als among member nations. The U.S. governmental agencies regulat- 
ing the transportation of radioactive materals include the Depart- 
ment of Transportation (DOT), which is responsible for safety in 
packaging, shipping, carriage, stowage, storage, and handling of all 

ive materials; the Nuclear Regulatory Commission (NRC), 
which is responsible for (1) safety and safeguards in receipt, posses- 
sion, use, transfer of by-product, source, and special nuclear materi- 
als and (2) safety in packaging of fissile and radioactive materials in 
— exceeding Type A limits, defined in the Code of Federal 
tions; the Energy Research and Development Administration, 
— is responsible S safety in all aspects of radioactive materia! 
rt by its license-exempt contractors; and the Postal Service, 
is responsible for safety in shipment by mail. Current regula- 
een actions involving NRC that may influence the transportation of 
radioactive materials include the examination of the regulations, 
legal contests, and the adoption of new regulations. The NRC 
published a draft of an environmental impact statement on transpor- 
tation in March 1976 and will conduct a rulemaking proceeding after 
the final version of the statement is published in the fall. Of the new 
regulations, the most recent innovations in the IAEA regulations and 
a quality assurance program of increased rigor are foremost. The 
two most prominent ideas of the reguations IAEA regulations are 
the assignment of radiotoxicity values to each radionuclide rather 
than to grups of radionuclides, providing for increased flexibility in 
package limits for most radionuclides, and the allowance of small 
releases from Type B packages under hypothetical accident condi- 
tions. The DOT and and NRC are in the process of adopting these 
IAEA revisions. 


21790 (BNWL-tr—212) Thoughts on radiological hazards during 
transport of radioactive materials. Hamard, J. (CEA Centre d'Etudes 
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Nucleaires de Fontenay-aux-Roses, 92 (France). Dept. de Protec- 
tion). Sep 1976. Translation of Saad No. SR—10-34. (CONF- 
760813—16). 34p. Dep. NTIS $4.00 

From Symposium on the design, construction and —~ of 
packaging for the safe transport of radioactive materials; Vienna, 
Austria (23 Aug 1976). 

Radiological safety during the transport of radioactive materi- 
als is closely related to the capabilities of packings and to their 
capacity to limit the hazards of direct irradiation and contamination 
of the environment. For some typical A of transport (irradiated 
fuels, high-level wastes, uranium hexafluoride, air transport) the 
author uses hypotheses concerning the development of the produc- 
tion of nuclear energy in France in 1980 in an attempt to evaluate the 
collective doses under normal conditions and the consequences of 
certain accident sequences for individuals of the public. 


MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 21697 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 21766, 21769, 21863, 21872 


21791 (ARH-LD—142) Hanford long-term high-level waste 
management program plan. Phase I. Technology development. Wo- 
drich, D.D. (comp.). (Atlantic Richfield Hanford Co., Richland, 
Wash. (USA)). Jun 1976. Contract E145-1)-2130. 28p. Dep. NTIS 
$4.00. 


The following topics are covered: discription of radioactive 
waste; development of the long-term high-level waste management 
program plan; and description of Phase I—technology development. 

LK) 


21792 (ARH-SA—269) Management of radioactive low level 
liquid, gaseous, and solid wastes in the 200 areas. White, A.T. 
(Atlantic Richfield Hanford Co., Richland, Wash. (USA)). 24 Jun 
1976. Contract E(45-1)-2130. 28p. (CONF-760684—4). Dep. NTIS 
$4.00. 

From National academy of sciences committee on radioactive 
waste management; Richland, Washington, United States of America 
(USA) (24 Jun 1976). 

The practices which are currently used for handling radioac- 
tive waste are outlined. These include burial of solid waste, scrub- 
bing of off gas streams, and routing liquid effluents (mostly cooling 
an to open ponds where the water percolates to the water table. 


21793 (CONF-760701—) Proceedings of the international sym- 
posium on the management of wastes from the LWR fuel cycle, 
Denver, Colorado, July 11—16, 1976. (Energy Research and Devel- 
opment Administration, Washington, D.C. (USA); Oak Ridge Na- 
tional Lab., Tenn. (USA)). 1976. Contract W-7405-ENG-26. 759p. 
Dep. NTIS $18.75. 

From International symposium on management of waste from 
the LWR fuel cycle; Denver, Colorado, United States of America 
(USA) (11 Jul 1976). 

Separate abstracts were prepared for the papers presented. 
Other papers were previously announced. (JSR) 


21794 (CONF-760701—, pp 3-11) Role of nuclear energy and the 
importance of radioactive waste it. Seamans, R.C. Jr. (U.S. 
Energy Research and Development Administration, Washington, 
DC). 1976. 

From International symposium on management of waste from 
the LWR fuel cycle; Denver, Colorado, United States of America 
(USA) (11 Jul 1976). 

In Proceedings of the international symposium on the man- 
agement of wastes from the LWR fuel cycle. 

The energy policy of the USA is briefly summarized as an 
introduction to a consideration of the options involved in the man- 
agement of wastes from the LWR fuel cycle. The factors considered 
in the management of the wastes from the point of occurence to the 
final disposal are discussed. (JSR) 


21795 (CONF-760701—, pp 12-1 
ment in the United Kingdom. Hill, 
Energy Authority, London). 1976. 

From International symposium on management of waste from 
the LWR fuel cycle; Denver, Colorado, United States of America 
(USA) (11 Jul 1976). 

In Proceedings of the international symposium on the man- 
agement of wastes from the LWR fuel cycle. 

The principles to be followed in the processing and disposal 
of radioactive wastes are summarized and the procedures practiced 


7) Radioactive waste manage- 
J. . (United Kingdom Atomic 
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in the United Kingdom for different types of wastes are reviewed to 
illustrate how these principles are being observed. The objectives for 
the future in modification of current practices are discussed. (JSR) 


21796 (CONF-760701—, pp 18-21) French program. Frejacques, 
C. (Commissariat a I'Energie Atomique, Paris). 1976. 

From International symposium on management of waste from 
the LWR fuel cycle; Denver, Colorado, United States of America 
(USA) (11 Jul 1976). 

In Proceedings of the international symposium on the man- 
agement of wastes from the LWR fuel cycle. 

The policies and principles followed in France for radioactive 
waste management are summarized. A general survey is made of the 
waste —o Ps sage with respect to low-activity wastes, 
cladding hulls, and ion products. The advantages of vitrification 
are tabulated. (JSR) 


21797 (CONF-760701—, pp 22-27) German program 

tives for management of wastes from the LWR fuel cycle. 
Schmidt-Kuester, W.J. (Bundesministerium fuer Forschung and 
Technologie, Bonn). 1976. 

From International symposium on management of waste from 
the LWR fuel cycle; Denver, Colorado, United States of America 
(USA) (11 Jul 1976). 

In Proceedings of the international symposium on the man- 
agement of wastes from the LWR fuel cycle. 

The German concept for the back end of the fuel cycle and 
measures being taken to implement it are described. The desire for 
international cooperation in radioactive waste management is em- 
phasized. (JSR) 


21798 (CONF-760701—, pp 31) International aspects of waste 
management. Millar, C.H. (International Atomic Energy Agency, 
Vienna). 1976. 

From International symposium on management of waste from 
the LWR fuel cycle; Denver, Colorado, United States of America 
(USA) (11 Jul 1976). 

In Proceedings of the international symposium on the man- 
agement of wastes from LWR fuel cycle. 

The scope of IAEA activities in radioactive waste manage- 
ment is reviewed and it is noted how this differs somewhat from 
what one intuitively might consider to be the Agency's role. How 
the IAEA fulfills its role in other, better developed, areas of nuclear 
energy is outlined and it is shown that the same approach is 
somewhat premature for waste management, which has only recent- 
ly risen to prominence. The IAEA program in several waste- 
management areas is discussed as an example of how the Agency 
carries out its function. 


21799 (CONF-760701—, pp 35-38) Nuclear power on trial: 
agenda for a favorable verdict. Peterson, R.W. (Council on Environ- 
mental Quality, Washington, DC). 1976. 

From International symposium on management of waste from 
the LWR fuel cycle; Denver, Colorado, United States of America 
(USA) (11 Jul 1976). 

In Proceedings of the international symposium on the man- 
agement of wastes from LWR fuel cycle. 

Public concern about nuclear power is focused on three 
major issues: the safety of nuclear reactors, the safe custody of 
nuclear materials, and the safe disposal of radioactive wastes. Possi- 
ble national and international programs and policies that would serve 
to allay these concerns are indicated, with the greatest emphasis on 
the latter aspect. (JSR) 


21800 (CONF-760701—, pp 45-51) Nuclear waste management: 
getting on with the job. Rowden, M.A. (U.S. Nuclear Regulatory 
Commission, Washington, DC). 1976. 

From International symposium on management of waste from 
the LWR fuel cycle; Denver, Colorado, United States of America 
(USA) (11 Jul 1976). 

In Proceedings of the international symposium on the man- 
agement of wastes from LWR fuel cycle. 

The role of the Nuclear Regulatory Commission in the devel- 
opment of sound waste management programs is discussed from 
three — These are the establishment of objective performance 
goals, the development of a meihodology and the concommitant 
information base for assessing proposed programs against these 

goals, and the establishment of the necessary waste management 
sate sel (JSR) 


21801 (CONF-760701—, pp 52-60) Public concern in radioactive 
jg management. Brooks, H. (Harvard Univ., Cambridge, MA). 
From International symposium on management of waste from 
the LWR fuel cycle; Denver, Colorado, United States of America 
(USA) Jul 1976). 
In Proceedings of the international symposium on the man- 
agement of wastes from LWR fuel cycle. 
An attempt is made to outline the basic differences between 
the approach of the general public and that of the technical commu- 


and objec- 
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nity to the problem of radioactive waste disposal. The technical 
community has tended to see the problem as one that is soluble but 
of less importance than the solution of other problems connected 
with nuclear energy. The general public has interpreted this attitude 
as one of ignoring a serious problem which will create difficulties for 
future generations. The public is more interested in a safe solution 
than in an economic solution. (JSR) 


21802 (CONF-760701—, pp 69-79) Requirements and schedule 
for viable solutions. Kuhlman, C.W. (U.S. Energy Research and 
Development Administration, Washington, DC). 1976. 
rom International symposium on management of waste from 
the LWR fuel cycle; Denver, Colorado, United States of America 
(USA) (11 Jul 1976). 
In Proceedings of the international symposium on the man- 
agement of wastes from LWR fuel cycle. 
ins The U.S. Energy Research - Development ery nay ca 
proposed a major expansion in the waste-management effort for 
fiscal year 1977. The expansion includes a geologic isolation pro- 
gram, with the target date for beginning the test phase of at least one 
repository set at the end of 1984. It also calls for the completion of 
research and development to permit placing a full-scale facility for 
high-level - gxpey solidification into operation by 1983. A target 
date of 1979 is set for the completion of testing of a number of 
methods for volume reduction and fixation of solid transuranium 
waste. Conceptual designs have been completed for the retrievable 
surface storage of high-level waste, and safety studies in that area are 
continuing as a contingency against delays in the geologic program. 
The Enery Research and Development Administration is also con- 
ducting a program for the permanent dispositon of its own backlog 
of defense wastes, and spinoffs can be peace in either direction 
between the defense-waste and commercial-waste programs. In addi- 
tion, ERDA is participating in a number of technical information 
exchange programs with other nations and will be open to proposals 
for mutually supportive activities. 


21803 (CONF-760701—, pp 80-95) Description of the fuel cycle 
and nature of the wastes. Steindler, M.J.; Trevorrow, L.W. (Argonne 
National Lab., IL). 1976. 

From International symposium on management of waste from 
the LWR fuel cycle; Denver, Colorado, United States of America 
(USA) (11 Jul 1976). 

In Proceedings of the international symposium on the man- 
agement of wastes from LWR fuel —_ 

A description of the LWR fuel ee and the nature of the 
wastes is basic to a discussion of the technologies applicable to the 
effective disposition of those wastes. For this review, the fuel cycle 
is represented, in the minimum detail to indicate the origin 
of the wastes, as a system of operations that are typical of those 
proposed for various commercial ventures related to the back end of 
the LWR fuel cycle. The primary wastes before any treatment are 
described in terms of form, volume, radioactivity, chemical composi- 
tion, weight, and combustibility (in anticipation of volume-reduction 
treatments). Quantitative popes of the wastes expected from the 
operation of reactors, fuel-reprocessing plants, mixed-oxide fuel fab- 
rication plants, and also from the decommissioning of those facilities, 
are expressed in terms of amounts per unit of nuclear energy 
produced. 


21804 (CONF-760701—, pp 96-117) Projections of wastes to be 
on 1976 Blomeke, J.0.; Kee, C.W. (Oak Ridge National Lab., 
. 1976. 


From International symposium on management of waste from 
the LWR fuel cycle; Denver, Colorado, United States of America 
(USA) (11 Jul 1976). 

In Proceedings of the international symposium on the man- 
agement of wastes from LWR fuel cycle. 

Projections of commercial fuel-cycle wastes are based on 
ERDA’s “low-growth” forecast of February 1975 (revised) for 
nuclear power in the United States. In this case, the installed nuclear 
electric capacity rises from 70 GW in 1980 to 625 GW in the year 
2000. Most of the power is generated by LWRs through the end of 
this century. Commercial liquid-metal fast breeder reactors are intro- 
duced in 1993 and account for about 10% of the total installed 
capacity by 2000. Plutonium recycle as fuel in LWRs begins in 1981 
and is used in about 75% of LWRs by 1983. Fuel reprocessing is 
assumed to begin in 1978, with reprocessing capability increasing at 
such a rate that the spent-fuel bac’ is worked off by 1988. Eleven 
principal fuel-cycle wastes are identified, and their rates of genera- 
tion, shipment, and total accumulated inventories are calculated. 
These estimates assume the satisfactory completion of selected re- 
search and development programs that are under way on separation 
techniques, fixation processes, packaging and transportaton systems, 
and repositories for long-term storage and terminal isolation of the 
wastes. Results are presented on three bases: for 1 GW-yr of electric- 
ity generated; for a fuel fabrication and reprocessin ghput of 
1 metric tons per year; and for the total U.S. nuclear economy. 


21805 (CONF-760701—, pp 343-357) Separation and storage of 
krypton. Bendixsen, C.L. (Allied Chemical Corp., Idaho Falls, ID); 
Knecht, D.A. 1976. 


From International symposium on management of waste from 
the LWR fuel cycle; Denver, Colorado, United States of America 
(USA) (11 Jul 1976). 

In Proceedings of the international symposium on the man- 
agement of wastes from LWR fuel cycle. 

Krypton-85 collection by cryogenic distillation and storage in 
pressurized cylinders is considered to be an availale technology, but 
in need of appropriate demonstration. Cryogenic distillation has been 
used for many years at large-scale liquid-air plants. Demonstration of 
a hi iency recovery system at a fuel-reprocessing plant would 
be needed before commercial facilities could be desi . Pressur- 
ized storage cylinders have also been used for sev decades; the 
accumulated technology need only be combined with existing tech- 
niques for constructing shielded storage facilities. Meth that 
require further development include (1) “Kr collection by liquid 
fluorocarbon absorption and (2) encapsulation in solids. Pilot-plant 
tests on major portions of a fluorocarbon absorption system indicate 
a significant reduction in the degree of offgas cleanup required in 
comparison to that for cryogenic distillation. Laboratory tests on 
Kr ulation in zeolites indicate that Kr leakage is very slow 
even at elevated storage temperatures and may amount to only a 
fraction of a percent over several centuries if the leak rate is assumed 
to be constant. 


21806 (CONF-760701—, pp 364-381) Management of tritium 
1D) = 14, Brown, R.A. (Allied Chemical Corp., Idaho Falls, 
From International symposium on management of waste from 
the LWR fuel cycle; Denver, Colorado, United States of America 
(USA) (11 Jul 1976). 
In ings of the international symposium on the man- 
agement of wastes from LWR fuel cycle. 

The management of tritium-containing wastes from fuel-re- 
processing plants would require the development of major technol- 
ogies for tion, concentration, and storage. Release is the only 
available technology. Predissolution, or head-end, methods include 
voloxidation and pyrochemical processing; postdissolution, or con- 
centration, methods include three types of isotopic separation and 
four recycle systems. Long-term storage of recovered tritium could 
be accomplished by the use of steel tanks or by chemical bonding in 
hydrates, hydrides, or organic compounds. Carbon-14 is now being 
released as '*CO, from fuel-reprocessing plants. Recovery of '*CO, 
could be accomplished by the use of caustic scrubbing, molecular 
sieve adsorption, or fluorocarbon absorption. Acidification, desorp- 
tion, or stripping would release the ‘*CO2, which would then be 
converted to an insoluble solid Ca'*CO; by lime scrubbing. The 
solid product would be suitable for long-term storage. 


21807 (CONF-760701—, pp 514-523) Radiation-protection stan- 
dards and waste management. Rowe, W.D. (U.S. Environmental 
Protection Agency, Washington, DC). 1976. 

From International symposium on management of waste from 
the LWR fuel cycle; Denver, Colorado, United States of America 
(USA) (11 Jul 1976). 

In Proceedings of the international symposium on the man- 
agement of wastes from the LWR fuel cycle. 

This paper reviews some of the difficult questions to be 
addressed in the development of fundamental environmental criteria 
and standards for radioactive waste management. A short discussion 
is included of the need to develop more precise definitions of 
terminology, better conceptualization of long-term problems, and 
new concepts to express risks from waste management and to 
evaluate the ability of proposed technical alternatives to control such 
risks. EPA’s plans to develop fundamental environmental criteria 
and generally applicable environmental radiation-protection stan- 
dards for waste disposal are summarized. Finally, the principal 
projects in EPA’s planned near-future programs are reviewed in the 
areas of high-level waste, transuranic solid waste, low-level waste, 
residual decommissioning waste, ocean disposal, and wastes contain- 
ing natural radioactivity. 


21808 (CONF-760701—, pp 580-600) Geologic isolation of ra- 
dioactive wastes in the Federal Republic of Germany and the respec- 
tive program of the Netherlands. Kuehn, K. (Gesellschaft fuer Strah- 
len-und Umweltforschung mbH Muenchen, Munich, Germany); 
Hamstra, J. 1976. 

From International symposium on management of waste from 
the LWR fuel cycle; Denver, Colorado, United States of America 
(USA) (11 Jul 1976). 

In Proceedings of the international symposium on the man- 


agement of wastes from the LWR fuel cycle. 
This paper describes radioactive waste disposal in geologic 
rock-salt formations in the Federal sae pee of Germany. The Asse 


salt mine serves as the national research and development facility. A 
description of the plant is followed by a description and analysis of 
the operating experiences in the disposal of low- and intermediate- 
level wastes. Two future operations, the disposal of spent carbide 
fuel elements from a prototype high-temperature gas-cooled reactor 
and the test disposal of high-level wastes, are summarized. The Asse 
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prototype cavity is already under construction, whereas the Konrad 
iron-ore mine is at present under investigation for possible use in 
radioactive waste disposal. For the projected German “nuclear fuel 
cycle center,” disposal of low- and intermediate-level wastes planned 
in solution cavities and that of high-level wastes in a repository, both 
located in a salt dome underlying the center. The Dutch program 
pursues the same objectives. 


21809 (CONF-760701—, pp 600-608) Canadian geologic isola- 
program. Dyne, P.J. (Atomic Energy of Canada Ltd., Pinawa, 
Manitoba). 1976. 

From International symposium on management of waste from 
the LWR fuel cycle; Denver, Colorado, United States of America 
(USA) Jul 1976). 

n Proceedings of the international symposium on the man- 
adi t of wastes from the LWR fuel cycle. 

The Canadian — isolation program is directed at exam- 
ining the potential of (1) t deposits and (2) hard rock as repositor- 
ies for radioactive wastes. It was felt essential from the inception that 
alternative host rocks be evaluated over a fairly large geographical 
area. The studies on salt deposits to date are based on existing 
geological information and have identified the areas that show some 
potential and merit further study. The factors considered include 
depth, thickness and purity of the deposit, overlying aquifers, and 
the potential for gas and oil exploration as well as potash recovery. 
The studies on hard rock are restricted to plutonic igneous rocks in 
the Ontario part of the Canadian Shield. Because geological informa- 
tion on their nature and extent is sparse, the study is limited to bodies 
that are well exposed and for which information is available.for 
which information is available. Field studies in the next two seasons 
are aimed at mapping the fault and joint patterns and defining the 
geologic controls on their development. In 1977 and 1978, two or 
three of the more favorable sites will be mapped in greater detail, 
and an exploratory drilling program will be established to determine 
the extent of fracturing at depth and the hydrology of these frac- 
tures. Conceptual designs of mined r jitories in hard rock are also 
being made with the hope of identifying, at an early stage in this 
program, special problems in hard-rock repositories that may require 
development and study. 


21810 (CONF-760701—, pp 686-695) Industrial aspects of radio- 
active waste management in Western Europe. Marcus, F.R. (Foratom, 
Copenhagen). 1976. 

From International symposium on management of waste from 
the LWR fuel cycle; Denver, Colorado, United States of America 
(USA) (11 Jul 1976). 

In Proceedings of the international symposium on the man- 
agement of wastes from the LWR fuel cycle. 

Various aspects of waste management are discussed from the 
viewpoint of the nuclear industry. Future amounts of waste generat- 
ed in the 15 Foratom countries in Western Europe are estimated. 
Industrial waste questions--as seen by electricity producers, re- 
processors, and waste operators--are discussed; questions concerning 
decommissioning are also dealt with. A number of recommendations 
for further action, primarily on the ara of national authorities and 
international organizations, are put forward. One conclusion of the 
study is that there is no reason for waste t prob to 
impede the timely development of nuclear energy as a large-scale 
industrial activity in Western Europe. 


21811 (INIS-mf—3193, pp 87-107) Canadian program for man- 
agement of spent fuel and high level wastes. Barnes, R.W. (Ontario 
Hydro, Toronto (Canada)); Mayman, S.A. (Atomic Energy of 
Canada Ltd., Pinawa, Manitoba. Whiteshell Nuclear Research Es- 
tablishment). [nd]. 

From Joint topical meeting on commercial nuclear fuel tech- 
nology today; Toronto, Ontario, (28 Apr 1975). 

In Proceedings of joint topical meeting on - nucle- 
ar fuel technology today. Session 3: reprocessing technology and 
waste management. 

Canada regards its spent fuel containing fissile plutonium as a 
resource. It will not be reprocessed in the immediate future. Until 
suitable methods for recovery and utilization of this resource are 

developed, it will be stored in a retrievable surface storage facility. 
The first central fuel storage facility is likely to be a complex of 
pools owned and operated by Ontario Hydro. However, dry storage 
methods are being actively investigated as alternatives. Ultimately, it 
is expected that Canada will dispose of the wastes from its nuclear 
program. Methods for disposal are in the preliminary stages of 
development. Burial in mines located in stable pe se Strata is the 
approach under investigation. 


21812 (ORNL/TM—5427) Updated projections of radioactive 
wastes to be generated by the U.S. nuclear power industry. Kee, C.W.; 
Croft, A.G.; Blomeke, J.O. (Oak Ridge National Lab., Tenn. 
= Dec 1976. Contract W-7405-ENG-26. 138p. Dep. NTIS 





Eleven t 


ypes of radioactive wastes to be generated within the 
fuel cycle operations of the U.S. nuclear power industry are defined, 
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and projections are presented of their annual generation rates, ship- 
ping requirements, and accumulated characteristics over the remain- 

der of this century. The power reactor complex is assumed to consist 
of uranium- and plutonium-fueled LWRs, HTGRs, and LMFBRs, 
and the installed nuclear electric capacity of the U.S. is taken as 68.1, 
252, and 510 GW at the ends of calendar years 1980, 1990, and 2000, 
respectively. 72 tables. 


21813 Processing, transportation and storage of radioactive 
wastes. Sousselier, Y. (CEA, 75 - Paris (France)). Mediterr. Med.; 
No. 98, 89, 91-92, 94, 96-97, 100, 102(Apr 1976). (In French). 

An examination of wastes, effluents and operation by-prod- 
ucts from nuclear power plants shows that the problem has been the 
object of prserwoedl itr of studies. The procedures suited to every 
case of handling and packaging have been studied, developed and 
tested up to the industrial stage. 


WASTE PROCESSING 
REFER ALSO TO CITATION(S) 21757, 21773, 21856 


21814 (BNWL—2092) High-level waste vitrification by spray 
calcination/in-can Larson, D.E.; Bonner, W.F. (comp.). 
(Brookhaven National Lab., Upton, N.Y. (USA)). Nov 1976. Con- 
tract EY-76-C-06-1830. 144p. Dep. NTIS $6.00. 

Federal regulations require that high-level liquid waste 
(HLLW) be converted to a solid for custody in a Federal repository. 
The Spray Solidification/In-Can Melting process has been devel- 
oped and is being demonstrated for commercial application. The 
bases used are similar to those of the NFS plant and to anticipated 
regulations for waste canister receipt at a Federal repository. The 
reference NFS flowsheet combines plant HA Column Wastes, Low- 
Level Wastes, and various HLLW process recycle streams to pro- 
duce a borosilicate glass. After the canister is filled and sealed, the 
lid weld will be inspected and decontaminated. Equipment and 
instrumentation for feed supply to the calciner, calcination, melting, 
welding, weld inspection, canister decontamination, and in-cell can- 
ister storage are being designed and demonstrated. Preliminary facili- 
ty layouts, equipment design data, and instrumentation needs are 
provided for major process equipment systems. Additional demon- 
stration work is being performed to verify and complete the plant 
scale equipment design, including full-scale nonradioactive equip- 
ment testing, nonradioactive facility mockup for equipment remote 
operation and maintenance demonstration, and pilot plant produc- 
tion of waste from commercial fuel HLLW. The technology 
for spray calcination and in-can melting is ready for commercial 
application. Required additional work is described. A preliminary 
evaluation is made of materials that may be released from the 

process from normal and abnormal operations in the facility. 34 
| sano 20 tables. (DLC) 


21815 (BNWL-SA—S5895) Fixation of radioactive waste in glass. 
Chapman, C.C.; Mendel, J.E. (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). Aug 1976. Contract E(45-1)-1830. 42p. 
(CONF-760878—1). Dep. NTIS $4.00. 

From Gordon research conference on glass; Plymouth, New 
Hampshire, United States of America (USA) (2 Aug 1976). 

After a brief review of the source of high level wastes and the 
specific requirements and desirable characteristics of glass used as a 
storage vehicle, the development work done on two vitrification 
systems is outlined. One is an in-can melter system and the second is 
a ceramic melter. Primary emphasis has been placed on the in-can 
melter system for use in the near future. Both systems are capable of 
converting high level waste to a glass which possesses low release 
potential. (JSR) 


21816 (CONF-750989—P3, pp 129-147) Fixation of aqueous tri- 
tiated waste in polymer impregnated concrete and in polyacetylene. 
Colombo, P.; Neilson, R. Jr.; Steinberg, M. Mar 1976. 

From International conference on radiation effects and tri- 
tium technology for fusion reactors; Gatlinburg, Tennessee, USA (30 
Sep 1975). 

In Radiation effects and tritium technology for fusion reac- 
tors. 

Tritiated aqueous waste can be used to hydrate hydraulic 
cement producing a concrete that contains a network of intercon- 
nected porosity and as such is subject to water intrusion and subse- 
quent tritium loss by leaching and exchange. Techniques have been 
a to impregnate this porosity with styrene monomer, which 
is then polymerized in situ, resulting in a concrete that is essentially 
iemonmndiie while its strength, durability, and resistance to chemical 
attack are significantly improved. An adsorbent additive can be 
incorporated to increase the tritiated waste loading of the concrete. 
Tritiated aqueous waste can also be fixed in polymeric form through 
reaction with calcium carbide to form tritiated acetylene and cal- 
cium hydroxide. Polymerization of the acetylene is accomplished by 
either “Co y-irradiation or thermal catalysis over cupric oxide. The 
tritiated peljencigliae produced can contain up to 50 at.% tritium 
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and is essentially nonleachable, insoluble, thermally stable up to 
325°C, and chemically inert. Tritiated polyacetylene can be incorpo- 
rated as an aggregate in concrete, ———_ concrete (PC), or poly- 
mer impregnated concrete (PIC) to form a monolithic solid. The 
tritiated calcium hydroxide formed in the calcium carbide-water 
reaction may be calcined, with the recovered tritiated water recy- 
— or incorporated directly into PC or PIC to impede tritium 
release. 


21817 (CONF-760701—, pp 61-66) Expectations and needs of 
the nuclear industry. Baxter, R.C. (Allied Chemical Corp., Morris- 
town, NJ). 1976. 

From International symposium on management of waste from 
the LWR fuel cycle; Denver, Colorado, United States of America 
(USA) (11 Jul 1976). 

In Proceedings of the international symposium on the man- 
agement of wastes from LWR fuel cycle. 

The need for government decision on the two alternatives for 
the disposition of spent fuel (reprocessing to recover the U and Pu or 
perpetual storage as waste without reprocessing) is shown. On the 
assumption that the decision will be to reprocess the fuel, an outline 
is given of the program priorities in developing a waste processing 
program that is commercially viable. (JSR) 


21818 (CONF-760701—, pp 137-165) Review of European high- 
level-waste solidification technology. Clelland, D.W. (British Nuclear 
Fuels Ltd., Risley, Eng.); Corbet, A.D.W.; Bonniaud, R.; Detilleux, 
E.; Krause, H. 1976. 

From International symposium on management of waste from 
the LWR fuel cycle; Denver, Colorado, United States of America 
(USA) (11 Jul 1976). 

In ings of the international symposium on the man- 
agement of wastes from LWR fuel cycle. 

Progress toward the development and demonstration of an 
industrial-scale solidification process in Belgium, France, Germany, 
and the United Kingdom is reviewed, including such aspects as the 
historical background of research and development work, overall 
objectives, processes under investigation, and the spony research 
and development program. In this very large scientific and engineer- 
ing effort a number of alternative —— are being pursued, the 
development of some being much more advanced t that of 
others. Very substantial progress has already been made, and it may 
be expected that full-scale, fully active operation of several processes 
will be realized during the next 20 years. The first industrial-scale 
unit is under construction and will be operational in France in 1977. 
It will be followed aout 5 years later by another _ in France and 
then a plant in the United Kingdom in the mid-1980s. Other Europe- 
an industrial-scale operations are likely to commence in the 1990s. 


21819 (CONF-760701—, pp 218-222) Incentives and technology 
for partitioning. Bartlett, J.W.; Burkholder, H.C.; Wheelwright, E.J. 
(Battelle Pacific Northwest Labs., Richland, WA). 1976. 

From International symposium on management of waste from 
the LWR fuel cycle; Denver, Colorado, United States of America 
(USA) (11 Jul 1976). 

In Proceedings of the international symposium on the man- 
agement of wastes from LWR fuel cycle. 

applied to radioactive waste ment, the term 
“partitioning” has been defined to refer specifically to removal of 
actinides from high-level waste. That meaning is retained here, but 
this paper also considers the selective removal of nonactinide ele- 
ments from wastes. The latter has been termed “fractionation.” The 
basic incentive for —S is the improvement of long-term 
safety by reducing the quantities of long-lived, biologically signifi- 
cant nuclides in the waste. Most fission products decay to negligible 
levels in less than 1000 years; conus the long-lived actinides 
dominate the biologic consequences potential of the waste. Howev- 
er. long-lived fisson products with potential for biologic conse- 
quences, notably iodine-129 and technetium-99, will also be present 
in the high-level waste. Safety incentives for fractionation may 
therefore also exist. Fractionation might also be practiced in order to 
recover economically valuable resources from the waste. 


21820 (CONF-760701—, pp 225-234) European practices and 
programs for the management of wastes. Sousselier, Y. 
(Commissariat a l'Energie Atomique, Paris). 1976. 

From International symposium on management of waste from 
the LWR fuel cycle; Denver, Colorado, United States of America 
(USA) (11 Jul 1976). 

In Proceedings of the international symposium on the man- 
agement of wastes from LWR fuel cycle. 

Many of the processes used in Europe for treating and condi- 
tioning nuclear wastes are well known and used on a large scale in 
all nuclear countries: incineration or baling for solids evapora- 
tion or coprecipitation for liquids. However, some new processes 
that offer some interesting advantages have been deve in 
Europe: embedding into bitumen or thermosetting resins for the 
liquid wastes and 


use of polymer-impregnated cement instead of 
normal concrete. For alpha-bearing wastes, two new ways are under 
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development: incineration at high temperatures and cryogenic crush- 
ing. The problem of cladding hulls has not been entirely solved, and 
many efforts are under way in Europe to cope with it. New methods 
for improving burial are in progress, and engineered structures 
permitting retrievable storage for some decades are being built in 
some European countries. 


21821 (CONF-760701—, pp 358-363) Separation and retention 
= Thomas, T.R. (Allied Chemical Corp., Idaho Falls, ID). 

From International symposium on management of waste from 
the LWR fuel cycle; Deane, Ccbetete: United States of America 
(USA) (11 Jul 1976). 

In Proceedings of the international symposium on the man- 
agement of wastes from LWR fuel cycle. 

Caustic and mercuric nitrate scrubbers have been used for 
iodine recovery from process offgas, but they exhibit low decontami- 
nation factors for + -y> iodide removal and produce liquid wastes 
that are unsuitable for final storage. The Iodox process gives high 
decontamination factors for both organic iodides and elemental 
iodine. The liquid waste can be evaporated to a solid or concentrated 
and fixed in cement. Efficient separation and retention of gaseous 
iodine species can be obtained with silver-loaded adsorbents. The 
waste is a dry solid easily handled and stored. Adsorbents containin 
cheaper metals ged to have lower iodine-loading capacities _— 
may be unsuitable for bulk iodine removal from process offgas 
because of the large amounts of solid waste that woul be generated. 
A potential method for regenerationg and recycling silver-loaded 
adsorbents is being evaluated. In conjunction with the regeneration, 
lead-exchanged zeolite is used as a secondary adsorbent for the final 
fixation and storage of the iodine. 


21822 (KFK-tr—466) Inclusion of radioactive wastes in polymer- 
im concrete. Donato, A. (Kernforschungszentrum Karls- 
ruhe (Germany, F.R.). Internationales Buero/Uebersetzergruppe). 
May 1976. 34p. (In German). INIS. 

7 figs.; 2 tabs.; 17 refs. Available from ZAED. Translated 
from Italian: Inglobamento dei rifiuti radioattivi in calcestruzzo 
impregnato con polimeri. Studio preliminare. 

The polymer-impregnated concrete has been examined from a 
technical point of view, as a possible medium for radioactive waste 
immobilization. The dehydration and impregnation kinetics of con- 
crete samples containing chemical sludges have been studied. Sam- 
ples of concrete impregnated with styrene or methylmethacrylate, 
ag ome either with gamma radiations or with chemical cata- 
ysts, have been prepared. The compressive strength of impre, 
concrete appears notably improved in comparison with that of 
control samples (plus 174%). 


21823 (MLM—2345(OP)) Differential measurement of low level 
HTO and HT leak rates. Sheehan, W.E.; Muldoon, K.M. (Mound 
Lab., Miamisburg, Ohio (USA)). Aug 1976. Contract E(33-1)-GEN- 
53. 18p. (CONF-760579—1). Dep. NTIS $3.50. 

From DAMSUL committee meee Miamisburg, Ohio, 
United States of America (USA) (12 May 1976). 

Leak rates of 5 x 10-'? cm*/sec and greater can be measured 
by a very simple technique that will also differentiate tritium oxide 
(HTO) from tritium gas (HT). Because of the much greater health 
hazard of tritium oxide (200 to 1), the determination of chemical 
form is significant. The method involves flushing a gas collection 
chamber, containing the item being measured, with dry air. The 
flushed air is through an ethylene glycol bubbler which 
removes only the HTO. The outlet of the ethylene glycol bubbler is 
connected to a heated (400°C) palladium sponge catalyst which 
converts the HT to HTO and then to a second ethylene glycol 
bubbler for collection of the oxidized tritium gas. Liquid scintillation 
(p-dioxane base) counting solution is added directly to the bubblers 
and counted for tritium in a Liquid Scintillation Spectrometer. 
Advantages, method validation, operational experience, and data 
obtained by this technique are discussed. The sensitivity of the 
method is dependent on the time allowed between bubbler changes, 
the liquid scintillation spectrometer counting efficiency, background, 
and counting times employed. 


21824 (RFP—2520) Recovery of plutonium from incinerator ash 
at Rocky Flats. Johnson, T.C. (Atomics International Div., Canoga 
Park, Calif. (USA)). 21 Dec 1976. Contract EY-76-C-04-3533. 14p. 
Dep. NTIS $3.50. 


Incineration of combustible materials highly contaminated 
with plutonium produces a residue of incinerator ash. Recovery of 
plutonium from incinerator ash residues at Rocky Flats is accom- 
plished by a continuous leaching operation with nitric acid contain- 
ing fluoride ion. Special equipment used in the leaching operation 
consists of a screw feeder, air-lift dissolvers, filters, solids dryer, and 
vapor collection system. Each equipment item is described in detail. 
The average dissolution efficiency of a experienced with 
the process was 68% on the first 4% on the second and 
64% on each subsequent pass. Total-solids dissolution efficienci 
averaged 47% on the first pass and about 25% on each subsequent 
pass. 
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21825 Method for conditioning radioactive-wastes. Cuaz, D.; 
Thiery, D. (to CEA). French Patent 2,273,350/E/. 27 May 1974. 3p. 
(In French). 

Addition to the French F av document 71090057; Available 
from Institut National de la Propriete Industrielle, Paris (France). 

Description is given of a method for conditioning radioactive- 
wastes, according to the main patent. This method is characterized 
in that the radioactive wastes are constituted by radio-elements 
incorporated with filtration and/or floculation promoters. This can 
be applied to radioactive effluent processing. 


21826 Method of reduction of the volume of a radioactive ion 
exchange material. Tiepel, E.W.; Lee, P.K.; Kitzes, A.S.; Grover, 
D.L. (to Westinghouse Electric Corp.). German(FRG) Patent 
2,440,43 “ay. 13 Mar 1975. 13p. (In German). 

2 figs. 

Ion exchanger material which has been used for the pragere 
tion of the cooling water of a reactor must be removed as radioac 
tive waste. For reasons of costs, a volume as small as possible is 
desired. A reduction of 50%, compared with the known method, can 
be obtained by first separating the used ion exchanger material from 
free water in a fluidized-bed chamber which is heated to 40°C up to 
115°C and evacuated to a pressure between 380 mm and 740 mm 
barometric pressure, then — it with superheated steam, and 
by further drying to also free it from a portion of its combined 
water. The superheated steam which, at the same time, serves as heat 
carrier and means of transportation is usually fed into the system 
afterwards for the processing of liquid wastes from the reactor. The 
plant can be mounted onto vehicles. 


21827 Evaporation of iodine from nitric acid with the aid of 
peroxide. Cathers, G.I; Shipman, C.J. (to Energy Research and 
Development Administration). German(FRG) Patent 2,443,520/A/. 
13 Mar 1975. 8p. (In German). 

Traces of radioactive iodine with a concentration of 5 x 10~* 
M or less that remained in nitric acid solution after reprocessing of 
nuclear fuels can, without great apparatus effort, be distilled off as 
hydrogen iodide by continuous addition of hydrogen peroxide to the 
solution boiling at about 105°C to 1,15°C, and then be separated as 
elementary iodine. Starting from a 4 to 6 molecular nitric acid 
solution, the H2O2-concentration amounts to 0.012 percentage by 
weight and is kept at this level during the entire distillation process. 
The iodine concentration is also profitably kept at the level of the 
starting solution by adding non-radioactive iodine, since an isotopec 
exchange of radioactive iodine bound in organic impurities is ad- 
vanced in that way. 


21828 Work done at CGCRI on fixation of high level atomic 
wastes in glass for ultimate disposal. Mukerji, J. (Central Glass and 
Ceramic Research Inst., Calcutta (India)). Cent. Glass Ceram. Res. 
Inst. Bull.; 22: No. 4, 152-159(Oct 1975). 

11 refs., 6 figures. 

The research and development work done at the Central 
Glass and Ceramic Research Institute, Calcutta, on the various 
aspects of the fixation high level purex process radioactive wastes in 
glass for ultimate disposal has been summarised. The development 
studies were carried out on: vitreous matrices Fa compositions) 
and their physical and chemical properties; the problem of the 
volatilisation of Ru and Cs during glass melting and evolving meth- 
ods for suppression of their volatilisation; and the problem of tem- 
perature build-up in the glass blocks during storage. On the basis of 
results of these studies and pot melting trials made at the Bhabha 
Atomic Research Centre, a waste immobilisation plant for purex 
process waste is being set up at Tarapur and is expected to be 
completed by 1977.(M.G.B.). 


21829 Newly developed solvent wash process in nuclear fuel 
reprocessing for decreasing the waste volume. Goldacker, H.; 
Schmieder, H.; Steinbrunn, F.; Stieglitz, L. (Kernforschungszentrum 
Karlsruhe (Germany, F.R.). Inst. fuer Heisse Chemie). Kerntechnik; 
18: No. 10, 426-430(Oct 1976). 

6 figs.; 3 tabs.; 6 refs. 

In order to minimize the volume of radioactive waste result- 
ing from solvent regeneration by the classical sodium carbonate 
treatment, a clean-up procedure employing hydrazine or hydrazon- 
ium carbonate combined with fine cleaning over lead oxide in silica 
gel solid bed columns is suggested. Hydrazine can then be decom- 
posed into nitrogen and water by anodic oxidation and the remaining 
waste solution can be split into a small highly active fraction and an 
almost inactive evaporator condensate. Mass transfer studies on 
rising and falling drops and laboratory mixer experiments prove that 
hydrazine is comparable to sodium carbonate in its cleaning efficien- 
cy. The mass transfer of dibutyl phosphoric acid ester and or its 
zirconium complex approximately obeys a first order law for either 
washing agent. The concentration of degradation products not re- 
moved during alkaline treatment is reduced by more than an order of 
magnitude in the following lead oxide fine cleaning step. 


21830 High-level waste glass. Mendel, J.E. (Battelle-Pacific 
Northwest Labs., Richland, WA). Nucl. Technol.; 32: No. 1, 72- 
87(Jan 1977). 
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Glass is a good material in which to iy high-level 
radioactive waste (HLW) for permanent storage. HLW, a complex 
mixture of fission products actinides, results from the reprocess- 
ing of spent power reactor fuel elements to reclaim uranium and 
plutonium. Processes for me y Meaty Seong am: waste glasses 
(1050°C processing temperature) have been developed to the stage 
that they can be utilized in commercial reprocessing plants in the 
early 1980's. A representative low-melting waste glass formulation 
has shown, in accelerated tests, to possess satisfactory thermal 
and radiation stability for many centuries of storage, and indications 
are that this stability will be maintained for longer times. The waste 
glass can be melted and stored in Type 304L stainless-steel canisters, 
although investigations of metals that may have increased high- 
temperature strength is continuing. A ceramic melting process that 
will permit manufacture of higher melting HLW glass, if this proves 
desirable, is also being developed. 6 tables, 5 figures. 


21831 Techniques for the solidification of radioactive wastes in 
concrete. Colombo, P.; Neilson, R.M. Jr. (Brookhaven National 
Lab., Upton, NY). Nucl. Technol.; 32: No. 1, 30-38(Jan 1977). 

echniques are developed for the solidification of radioactive 
wastes in concrete. Included are the sources, storage, volume reduc- 
tion, and solidification of liquid wastes at Brookhaven National 
Laboratory using the cement-vermiculite process, as well as solid 
waste treatment, shipping containers, and off-site shipments of solid 
wastes. The properties of low-heat-generating high-level wastes, 
simulating those in storage at the Savannah River Plant, solidified in 
concrete, were determined. Polymer impregnation was found to 
further decrease the leachability and improve the durability of these 
concrete waste forms. 7 tables, 7 figures. 


WASTE DISPOSAL AND STORAGE 
REFER ALSO TO CITATION(S) 21820, 21864, 21890, 23739 


21832 (AED-Conf—75-769-136) Waste management and dispos- 
al. I. Witte, H.O. (Nuklear-Chemie und -Metallurgie G.m.b.H. 
(NUKEM), Hanau (Germany, F.R.)). 1975. Sp. INIS. 

From IAEA interregional training course on nuclear power 
sar aati and implementation; Karlsruhe, F.R. Germany (8 


7 figs.; with app. 

The author gives a survey of the nuclear fuel cycle and of the 
type and amount of the radioactive wastes as developing within the 
fuel cycle. The input/output data and the yearly waste production of 
a 1,300 MWe BWR reactor and PWR reactor are shown in tabular 
form. The possible dangers for man caused by the radioactive waste 
are also mentioned. 


21833 (BNL—50583) Tritium storage development. Progress 
report No. 8, April—June 1976. Colombo, P. (ed.). (Brookhaven 
National Lab., Upton, N.Y. (USA)). 1976. Contract EY-76-C-02- 
0016. 17p. Dep. NTIS $3.50. 

Lysimeter testing of polymer impregnated tritiated concrete 
(PITC) specimens at the Savannah River Laboratory (SRL) has 
continued. After twenty-three weeks, an average tritium fraction 
release rate of 3.37 x 10” ’ day” * has been determined in the percolate 
water with no measurable release to the air. Data from this experi- 
ment is extrapolated to estimate long-term tritium releases. A dupli- 
cate PITC specimen is in static leaching in distilled water. After 
seventy-two days, the average tritium fraction release rate has been 
1.96 x 10-5 day~*. An estimation of the increased severity of static 
leaching in distilled water relative to lysimeter testing is made. 


21834 (CONF-760701—, pp 190-204) Retrievable surface stor- 
age: interim storage of solidified high-level waste. LaRiviere, J.R.; 
Nelson, D.C. (Atlantic Richfield Hanford Co., Richland, WA). 1976. 

From International symposium on management of waste from 
the LWR fuel cycle; Denver, Colorado, United States of America 


(USA) (11 Jul 1976). 

In ings of the international symposium on the man- 
agement of wastes from LWR fuel cycle. 

Studies have been conducted on retrievable-surface-storage 
concepts for the interim storage of solidified high-level wastes. 
These studies have been reviewed by the Panel on Engineered 
Storage, convened by the Committee on Radioactive Waste Man- 
agement of the National Research Council-National Academy of 
Sciences. The Panel has concluded that “retrievable surface storage 
is an table interim stage in a comprehensive system for manag- 
Ss radioactive wastes.’ The scaled storage cask concept, 
which was recommended by the Panel on Engineered Storage, 
consists of placing a canister of waste inside a carbon-steel cask, 
which in turn is placed inside a thick concrete cylinder. The waste is 
cooled by natural convection air flow through an annulus between 
the cask and the inner wall of the concrete cylinder. The complete 
assembly is placed above ground in an outdoor storage area. 


21835 (CONF-760701—, pp 314-328) Retrievabie storage of 
transuranium-contaminated wastes. Wehmann, G. (U.S. Energy Re- 
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search and Development Administration, Idaho Falls, ID); Mac- 
page nt <a 

rom sym| it of waste from 
the LWR fuel cycle; oe ae United States of America 
(USA) Jul 1976). Sea 

In Proceedings o international symposium on the man- 
agement of wastes from LWR fuel cycle. "7 

Surface or near-surface stora; ~ ay being used at the idsho 

National Engineering Laboratory (I ) to store retrievable, tran 
suranium-contaminated wastes generated in national defense activi- 
ties at facilities operated by the U.S. Energy Research and pomeriony 
ment Administration (ERDA). Earth-covered asphalt pad sto 
used for transuranium-contaminated wastes containing low leve of 

radiaton. Below-grade storage in steel vaults is utilized to 
store wastes that in addition require shielding due to the presence of 
significant gamma radiation. kaging and storage techniques 
now in use at the INEL for these wastes meet ERDA's requirements 
that the waste containers will remain in a readily retrievable, con- 
tamination-free condition for 20 years. These storage methods can be 
readily adapted to use with commercial wastes. 


21836 (CONF-760701—, pp 609-617) 
in other countries. Gera, 
cleare, Rome). 1976. 

From International symposium on management of waste from 
the LWR fuel cycle; Denver, Colorado, United States of America 
(USA) = Jul 1976). 

In Proceedings of the international symposium on the man- 
agement of wastes from the LWR fuel cycle. 

Several nations other than West Germany and The Nether- 
lands have declared their intention to investigate geological forma- 
tions as potential radioactive waste repositories. In Belgium, the 
formations underlying the Mol Center have been cored down to 
about 570 m. The target formation is a bed of tertiary clay 165 to 265 
m below the surface. The plan is to produce a 10,000-m* cavity in 
the middle of this clay and to use it for the disposal of intermediate- 
level and alpha-bearing wastes. France has a ae underway to 
assess salt and crystalline formations as possible waste-dis| sites. 
In Italy, the feasibility of high-level-waste dis; in clay formations 
is being explored. In situ ex ——_ will be performed in the 
—_ clays underlying the Trisaia Center in southern Italy. Spain 

a studies on waste disposal in salt, clay, anhydrite, and 
poe ine formations. In Sweden, attention is focused on the possi- 
bility of disposal in Precambrian crystalline bedrock. In Switzerland, 
where crystalline rocks are always fractured, large formations of salt 
are not known, and suitable clay or marl formations have not been 
identified, anhydrite formations are being studied. The United King- 
dom has declared its intention to inves’ op clays and crystalline 
rocks. Other countries that have revealed plans to assess geologic 
disposal within their territories include Austria, Denmark, India, the 
German Democratic Republic, and the Soviet Union. 


21837 Ce pp 639-657) First international work- 
shop on seabed disposal of level wastes. Hollister, C.D. (Woods 
pa — Institution, MA); Anderson, D.R.; Talbert, 

From International symposium on management of waste from 
the LWR fuel cycle; Denver, Colorado, United States of America 
(USA) (11 Jul 1976). 

In Proceedings of the international symposium on the man- 
agement of wastes from the LWR fuel cycle. 

The basic conclusion of the Workshop is that, though much 
work must be done to ensure safety and feasibility, no tec 
reasons are apparent that would preclude disposing of radioactive 
wastes underneath the seabed. Subsidiary conclusions reached by 
subgroups dealing with undersea geology, biology, the water 
— + & aes research are given. Beans. ee 
reached by t orkshop are presented, together wit ~~: ‘or 
an international program furthering a pew disposal pet m2 


21838 (CONF-760701—, pp 658) Methods and data for predict- 
ing nuclide migration in media. — H.C. (Battelle 
Pacific Northwest Labs., Richland, WA). 197 

From International symposium on A of waste from 
the LWR fuel cycle; Denver, Colorado, United States of America 
(USA) (11 Jul 1976). 

In Proceedings of the international symposium on the man- 
agement of wastes from the LWR fuel cycle. 

Methods developed to predict nuclide migration from geolog- 
ic isolation repositories should groundwater invade the disposal site 
have culminated in a geosphere transport model, applicable to both 
particulate and faulted monolithic media with barriers to migration- 
containment, leach resistance, and nuclide retention. The geosphere 
model has been combined with a biosphere model to produce an 
integrated computation of nuclide transport from the respository to 
man. The geosphere transport model requires data on sorption for 
the geologic medium under investigation. To date, all sorption 
measurements have been made on surface or near-surface soils and 
rocks, and no sorption measurements have been made on deep 


isolation 


Geologic n pro- 
F. (Centro Nazionale Energia Nu- 
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ic media. The applicability of surface and near-surface sorp- 
tion i to hana gic disposal has not been assessed. However, 
the application of near-surface data to geologic isolation under a 
desert inthe the western United States has been evaluated, and these 


onde in the laboratory. However, it may become practical or 
necessary to augment or replace the laboratory measurements by in 
situ measurements. Present methods of measuring sorption may be 
inadequate for application to geologic isolation, and these uncertain- 
ties need to be resolved. 


21839 (CONF-760701—, pp. 667-677) Sea-disposal practices for 
wae ging ive waste. Olivier, J.P. (Nuclear Energy Agency, 


From International symposium on management of waste from 
the LWR fuel cycle; Denver, Colorado, United States of America 
(USA) dy Jul 1976). 

of the international symposium on the man- 
pete. t of wastes from the LWR fuel cycle. 

The European experience in sea-disposal operations conduct- 
ed under the supervision of the Nuclear Energy Agency is de- 
scribed, including general information on the capacity of the sea to 
receive radioactive waste and on = sea-disposal operations; the 
practical arrangements adopted, the choice of suitable dumping 
areas, the design and construction of containers, the use of suitable 
ships, the cost of disposal, the public relations policy, and the control 
measures. The hazard assessment carried out for disposal operations 
in the Atlantic Ocean is discussed, with an evaluation of the safety 
factors used to account for assumptions made in case of insufficient 
data. This concerns the dilution and diffusion of radioactivity in the 
ocean masses after leaching from waste containers, the transfer of 
this radioactivity to man, and the estimated resulting radiation doses. 
The European operations fulfill the requirements of the London 
Convention on the Prevention of Marine Pollution by Dumping of 
Wastes and Other Matter and the recommendations of the Interna- 
tional Atomic Energy Agency for the application of the London 
Convention to the special case of radioactive waste. 


21840 (CONF-760701—, pp 678-685) Conclusions from studies 
of the Oklo natural reactors. Frejacques, C.; Hagemann, R. (Commis- 
sariat a l'Energie Atomique, Paris). 1976. 

From International symposium on management of waste from 
the LWR fuel cycle; Denver, Colorado, United States of America 
(USA) (11 Jul 1976). 

In Proceedings of the international symposium on the man- 
agement of wastes from the LWR fuel cycle. 

The geological formation in which the Oklo mine occurs is 
described and the main parameters of the natural nuclear reactors 
are reviewed. The essential data concerning the evolution of the 
most important fission products and transuranium elements in the 
Oklo reactors are given. The relevance of the Oklo observations to 
the problem of storing radioactive wastes in geologic formations is 
discussed. 


21841 (CONF-760701—, pp 696-701) Migration of actinides in 
formations. Fried, S.; Friedman, A.M.; Hines, J.J.; Atcher, 
R. (Argonne National Lab., IL). 1976. 

From International symposium on management of waste from 
the LWR fuel cycle; Denver, Colorado, United States of America 
(USA) (11 Jul 1976). 

In Proceedings of the international symposium on the man- 
agement of wastes from the LWR fuel cycle. 

It is vital to obtain hard data if an evaluation of a permanent 
disposal site is to be made. Experimental determinations of the 
relative migration rates of americium and plutonium with respect to 
water have been carried out. It has been shown that the rate of 
migration of these actinides is slow. The holdup in the geologic 
strata investigated is so great that the intrusion of actinides into the 
environment from a properly located disposal site is ruled out. 


21842 (DP-MS—76-66) Durability of containers for storing so- 
lidified radioactive wastes. Angerman, C.L.; Rankin, W.N. (Du Pont 
de Nemours (E.1.) and Co., Aiken, S.C. (USA). Savannah River 
Lab.). 1976. Contract E(07-2)-1. 30p. (CONF-770303—1). Dep. 
NTIS $4.00. 

From Corrosion/77 NACE meeting; San Francisco, Califor- 
nia, United States of America (USA) (14 Mar 1977). 

Most concepts for the disposal of highly radioactive waste 
involve converting the waste to a solid form like concrete or glass 
and storing this solid form in metal containers. Two major factors in 
the final selection of materials for these containers are the compati- 
bility between waste form and container material and the durability 

of the material at temperatures and stresses expected during service 
and possible accidents. Currently, AISI 1020 carbon steel appears to 
be a better material than other alloys such as Cor-Ten A, Type 304L 
stainless steel, or Inconel 600 considered. This choice is based on the 
results of 10,000 hours of heating tests that showed container com- 
patibility with both concrete and glass waste forms. The selection is 
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also based on (1) analyses of the strengths and (2) oxidation resis- 
tances of the alloys under the conditions expected during 100 year 
storage in air and in various impact and thermal accidents. The 
thinner wall thickness required for satisfactory performance of the 
stronger, more-oxidation-resistant alloys is offset by their higher cost 
per pound. 7 figures, 4 tables, 28 references. 


21843 (DPSPU—76-11-4) Soil contamination adjacent to waste 
tank 8. Odum, J.V. (Du Pont de Nemours (E.I.) and Co., Aiken, S.C. 
(USA). Savannah River Lab.). Nov 1976. Contract E(07-2)-1. 46p. 
Dep. NTIS $4.00. 

In March and April 1961, miscalibrated liquid level instru- 
mentation resulted in an overfilling of tank 8 to about 5 in. above the 
fill-line entrance. The resultant liquid head caused waste to seep 
through an asbestos-packed sleeve to the fill-line encasement and 
from there into the main encasement. Most of this waste returned to 
primary containment (i.e., the catch tank) through a separately 
encased drain line. However, approximately 1500 gal of high heat 
waste leaked from the fill-line encasement into the ground, probably 
through the joint at the juncture of the fill-line encasement and the 
concrete encasement of the waste tank. The contamination is con- 
tained in a 1000- to 1500-ft* zone of soil 12 to 26 ft below grade, 18 ft 
above the maximum elevation of the water table, and distributed 
roughly symmetrically around the fill-line encasement. Estimates 
from a continuing monitoring program indicate that less than 5000 
Ci of '°7Cs, less than 0.005 Ci of 7° 2°°Pu, and less than 0.5 Ci of * 
Sr are in the soil. Analysis indicates that the contamination pre- 
sents no current or future hazard to the environment; consequently, 
there is no technical reason for excavation of this soil. The high cost 
of excavation and exposure of personnel make excavation undesira- 
ble. The contaminated soil will remain under surveillance and undis- 
turbed at tank 8 until the tank is removed from service, at which 
time its disposition will be re-evaluated. 


21844 (RISO-M—1858) Diffusion of radioactive isotopes om 
bitumen into a surrounding ion-adsorbing material. Skytte Jensen, 
(Research Establishment ees, Roskilde (Denmark)). Jun 1976. ‘on 
(In Danish). INIS. 

A presentation of the differential equations describing the 
diffusion of radioactive isotopes from one phase to another with 
different characteristics, as well as the difference equations used for 
their numerical solution. The equations were solved for the diffusion 
of some important radioactive isotopes (Sr and '°7Cs) from bitu- 
men into surrounding clay material. The problem arose in connec- 
tion with a safety evaluation of a method proposed for the disposal 
of low and medium level waste, where bitumen-encapsulated waste 
is packed in a cement-clay material. Calculations showed that the 
magnitudes of the effective diffusion coefficients in the packing 
material determine the extent of the migration of the radioactive 
isotopes into the surroundings. In contrast, the magnitudes of the 
diffusion coefficients in the encapsulating material have almost no 
influence in the migration range of the radioactive isotopes. (author); 


21845 (SAND—76-0562) Steady thermal convection from a con- 
centrated source in a porous medium. Hickox, C.E.; Watts, H.A. 
(Sandia Labs., Auntie, N.Mex. (USA)). Nov 1976. Contract 
E(29-1)-789. 30p. Dep. NTIS $4.00. 

Numerical and approximate analytical solutions are presented 
for the steady thermal convection in a porous medium resulting from 
a point source located on the lower boundary of a semi-infinite 
region. The approximate analytical solution is found to be adequate 
for Rayleigh numbers greater than 100. Below this value, it is 
necessary to use numerical techniques to obtain accurate representa- 
tions of the temperature and flow fields. The results are useful for 
the preliminary analysis of heat transfer and fluid flow effects due to 
the implantation of encapsulated nuclear waste material in the 
seabed. 11 figures. 


21846 Materials considerations in radioactive waste storagc. 
Eister, W.K. (Energy Research and Development Administration, 
Washington, DC). Nucl. Technol.; 32: No. 1, 6-9(Jan 1977). 

Radioactive wastes generated in the commercial nuclear 
power program are to be converted to a stable package form and 
sent either to a Federally operated repository or to commercially 
operated shallow land burial sites. The status of alternate technol- 
ogies to perform these operations has recently been reviewed and 
published. U.S. and Canadian materials research and development 
activities related to the commercial package wastes cover a wide 
range of waste forms and related waste treatment technolo for 
the various types of radioactive wastes. At this time, no agho 
jects are under way and scheduled for completion to poet Fine 
plant-scale technology required for the engineered facilities for 
waste management. 


21847 (UCRL—78746) High level radioactive waste isolation by 
incorporation in silicate rock. Schwartz, L.L.; Cohen, J.J.; Lewis, 
A.E.; Braun, R.L. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). Nov 1976. Contract W-7405-ENG-48. 22p. 
(CONF-761127—2). Dep. NTIS $3.50. 
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6 From 5. IAEA PNE technical meeting; Vienna, Austria (Nov 
1976). 

A number of technical possibilities for isolating high level 
radioactive materials have been theoretically investigated at various 
times and places. Isolating such wastes deep underground to insure 
long-term removal from the biosphere is one such possibility which 
has been investigated. The present concept involves as a first step 
creating the necessary void space at considerable depth, say 2 to 5 
km, in a very low permeability silicate medium such as shale. Waste 

in dry, calcined or vitrified form is then lowered into the void —. 
and the access hole or shaft sealed. Energy released by the radioac 
tive decay raises the temperature to a point where the surrounding 
rock begins to melt. The waste is then dissolved in it. The extent of 
this melt region Pte until the heat generated is balanced by 
conduction away the molten zone. Resolidification then begins, 
and ends when the radioactive decay has progressed to the point that 
the temperature falls below the melting point of the rock-waste 
solution. Calculations are presented showing the growth and resoli- 
dification process. The use of a nuclear explosion presents one 
alternative way of creating the void space. 


21848 (Y/OWI/SUB—76/92880) Review of applicable technol- 
ogy: solution mining of caverns in salt domes to serve as repositories 
for radioactive wastes. (Fenix and Scisson, Inc., Tulsa, Okla. (USA)). 
15 Jun 1976. Contract W-7405-ENG-26;PO-78X-92880V. 158p. Dep. 
NTIS $8.00. 

There is an abundance of salt domes in the Gulf Coastal 
region. Advances in leaching technology and cavern shape control 
ateded sy to build —_ caverns with configurations approach- 

rops, - peer and spheres. Fenix and Scisson has — 
a constructed several dozen caverns in sizes up to three million 
barrels (16.8 million cubic feet). It is now within current technologi- 
cal bounds to evacuate the brine left in the cavern following con- 
struction, dehumidify the cavern atmosphere and supply conditioned 
cavern ventilation. The state-of-the-art in drilling large diameter 
holes has advanced to the point that it is now possible to drill 120-in. 
holes as deep as 6,000 ft and 144-in. holes to lesser depths. Additional 
research is needed in the area of cavern stability. Cavern shrinkage 
rates are known to increase with depth because of lower salt 
strengths at higher pressures and temperatures. 


21849 (Y/OWI/SUB—7087/1) Borehole plugging by compac- 
tion process. Final report. Fernandez, R.; MacGowan, C.; Nolan, E.; 
Morey, R.; Palty, A. (Draper (Charles Stark) Lab., Inc., Cambridge, 
Mass. (USA)). Aug 1976. Contract W-7405-ENG-26;SUB-7087. 
195p. = NTIS $7.50. 

The requirements of an overall program to preserve the 
integrity of a repository formation are documented. The repository 
is intended to be in stable earth stratum used as a safe and permanent 
storage area for nuclear waste material. These wastes represent an 
environmental hazard for a period of up to 200,000 years. An 
en g analysis, a reliability and quality-assurance program, and 
a evelopment program for borehole plugging by compaction pro- 
cess, using natural earthen materials, are presented. Part 1 provides 
the engineering analysis of downhol » compaction methods and relat- 
ed instrumentation along with a recommended development plan 
from concept through a pilot in-situ experiment. Part 2 provides a 
reliability and quality-assurance program from laboratory testing of 
materials through an in-situ experiment. 


21850 (Y/OWI/TM-—3) National Waste Terminal Storage pro- 
gram. Boch, A.L. (Union Carbide Corp., Oak Ridge, Tenn. (USA). 
Office of Waste Isolation). 1976. Contract W-7405-ENG-26. 16p. 
(CONF-761016—4). Dep. NTIS $3.50. 

From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 

The plans of the Energy Research and Development Admin- 
istration for the safe and rational terminal storage in deep geologic 
formations of radioactive wastes from the commercial light-water 
reactor nuclear fuel cycle are presented briefly. (LK) 


ge (Y/OWI/TM—6) Terminal storage of radioactive waste 
in geologic formations, Lomenick, T.F. (Oak Ridge Y-12 Plant, Tenn. 
(USA)). 5 Jul 1976. Contract W-7405-ENG-26. 24p. (CONF- 
760744—1). Dep. NTIS $3.50. 
From Conference on energy sources of the future; Oak Ridge, 
Tennessee, United States of America (USA) (5 Jul 1976). 
The principal aim of the National Waste Terminal Storage 
) program is to develop = plants and, ultimately, 
tories in several different rock formations in various parts o the 
country. Rocks such as _—_ shale, limestone, granite, schists, and 
serpentinite may all ae y as host media for the disposition of 
radioactive wastes in proper environments. In general, the only 
requirement for any rock formation or storage site is that it contain 
any emplaced wastes for so long as it takes for the radioactive 
materials to decay to innocuous levels. This requirement, though, is 
a formidable one as some of the wastes will remain active for periods 
of hundreds of thousands of years and the physical and chemical 
properties of rocks that govern circulating groundwater and hence 
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containment, are difficult to determine and define. a 
there are many rock types and a host of areas 

country where conditions are promising for the peas nal . 
waste repositories. Some of these are discussed below. 


21852 (Y/OWI/TM—13) National waste terminal storage pro- 
gram. Boch, A.L. (Union Carbide Corp., Oak Ridge, Tenn. (USA). 
Office of Waste Isolation). 10 Jan 1977. Contract W-7405-ENG-26. 
39p. Dep. NTIS $4.00. 


An overview is presented of the national geologic disposal 
program for the safe and efficient isolation of nuclear wastes result- 


ing from the commercial nuclear reactor fuel cycle. Investigations 
being pursued by the Office of Waste Isolation including schedules, 
tentative budgets, and proposed participants are outlined. (LK) 


21853 Why the nuclear option is not yet ready for full-scale 
adoption by Canada. Wynne-Edwards, H.R. (British Columbia Univ., 
Vancouver (Canada). Dept. of Geological Sciences). Sci. Forum; 9: 
No. 4, 13-17(Aug 1976). 

The author lists some well known potential dangers of disad- 
vantages associated with nuclear power, and professes himself dissat- 
isfied with the analyses made or solutions found hitherto. In particu- 
lar, he is dissatisfied with the pace of work in Canada on the ultimate 
disposal of nuclear waste. He considers that geologic disposal is 
feasible, but that the mine should be sealed within one year of 
emplacing wastes. Finally he discusses actual and potential energy 
sources (including conservation) in terms of a graphic representation 
of capability and desirability, the latter being an admittedly subjec- 
tive criterion. 


21854 Hanford waste encapsulation: strontium and cesium. Jack- 
son, R.R. (Atlantic Richfield Hanford Co., Richland, WA). Nucl. 
Technol.; 32: No. 1, 10-15(Jan 1977). 

The strontium and cesium fractions ted from high- 
radiation-level wastes at Hanford are converted to the solid stron- 
tium fluoride and cesium chloride salts, doubly encapsulated, and 
stored underwater in the Waste Encapsulation and Storage Facility. 
A capsule contains approximately 70,000 Ci (2.59 PBq) of '*’Cs or 
70,000 to 140,000 Ci (2.59 to 5.18 PBq) of Sr. terials for 
fabrication of process equipment and capsules must withstand a 
combination of corrosive c high radiation dosages, and, 
frequently, elevated temperatures. The two metals selected for cap- 
sules, Hastelloy C-276 for strontium fluoride and Type 316L stainless 
steel for cesium chloride, are uate for prolonged containment. 
Additional materials studies are being done both for licensing stron- 
tium fluoride as source material and for second-generation process 
equipment. 


21855 Stabilization and storage of solidified level radioac- 
tive wastes. Berreth, J.R.; Hoskin, A.P.; Rindfleisch, J.A. (Allied 
Chemical Corp., Idaho Falls, ID). Nucl. Technol.; 32: No. 1, 16- 
24(Jan 1977). 

Corrosion measurements on stainless-steel bins used to store 
high-level waste (HLW) calcines at the Idaho Chemical Processing 
Plant indicate an internal corrosion rate of 0.13 mm over 500 y. 
From a corrosion standpoint, the existing bins or canisters stored in 
air will last more than 500 y. Synthetic commercial HLWs solidified 
by fluidized-bed calcination have been stabilized (nitrates and water 
removed) at 620 to 720°C to permit their storage in sealed canisters. 
Heat transfer properties in the canister storage of the basic HLW 
forms were calculated, based on specified canister configurations, 
cooling media, and maximum permissible product or canister wall 
poco. Fame for a 1500 MTU/y commercial reprocessing plant. The 
number of canisters required annually varies from approximately 150 
to 800 canisters/y. 5 figures, 3 tables. 


21856 Packaging Rocky Flats waste. Wickland, C.E. (Rockwell 
_— Golden, CO). Nucl. Technol; 32: No. 1, 25-29(Jan 
1977). 

Large quantities of plutonium-contaminated waste are gener- 
ated at the Rocky Flats Plant. Liquid and solid wastes are generated 
= treated to produce immobile, stable, solidified wastes. Effective 

yo nomege ge ment techniques have been incorporated to significant- 
ly reduce the volume of waste. Packaging systems have been de- 
signed to meet the 20-y retrievability requirement. 


21857 Leach behavior of hydrofracture grout incorporating radio- 
active wastes. Moore, J.G.; Godbee, H.W.; Kibbey, A.H. (Oak Ridge 
National Lab., TN). Nucl. Technol; 32: No. 1, 39-52(Jan 19 
Rates at which Sr, Cs, Pu, and Cm are leached from hydro- 
fracture grout were measured. The fraction leached varied with the 
square root of time if the leachant was replaced — frequently than 
once per day, but was inhibited or depressed if replacement was 
made less often. The amount of strontium or cesium leached from 
the grout varied directly with the degree of drying during curing 
and inversely with the time of curing. Of the clay additives studied 
for enhancing cesium retention, Grundite, while satisfactory, was the 
least effective. The leach rate followed the order: Cs < Sr < Cm < 
Pu. The amount of an isotope leached as a function of time depended 
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on the composition of the leachant and varied in the order: — 
water < tap water < grout water. Concentrating the waste 
factor of up to 4 (prior to incorporation into a nes had little A 
on the leach rate of either strontium or cesium. A comparison of the 
leach data for the grout with results reportd previously by other 
investigators for other products indicates that the grout can provide 
leach rates comparable to those obtained for wastes incorporated 
into borosilicate —. Theoretical relationships were in g agree- 
ment with data for the 28-day-cured grout when the leachant was 
initially replaced twice per day. Credibility of tests with simulated 
waste was substantiated by a short-term continuous leach test made 
ona t of a core sample of actual hydrofracture grout. The 
modi effective diffusivities [10-'' to 10~'° cm?/s (10° * to 107° 
mm?/s), equivalent to a leach rate of the order of 10-7 g/(cm? day) 
(10-*® g/mm? . day)] for strontium and cesium calculated from these 
data are comparable to those obtained with specimens prepared in 
the laboratory. 17 figures, 5 tables. 


21858 Packaging of tritium-contaminated liquid waste. Mershad, 
E.A.; Thomasson, W.W.; Dauby, J.J. (Mound Lab., Miamisburg, 
OH). Nucl. Technol.; 32: No. 1, 53-59(Jan 1977). 

An improved method for packaging tritiated waste water and 
oil for burial has been developed that significantly reduces tritium 
exposures to personnel and environment. The package uses current 
technology and relatively inexpensive materials to provide contain- 
ment of the waste. Tests of the burial package indicate that the 
maximum tritium released during an 85-y (7 half-lives of tritium) 
burial would be 0.002 percent of the total tritium contained in the 
package, or approximately 1.4 Ci from the 70,000-Ci (2.59-PBq) 
(recommended maximum) package. 10 figures 


21859 Canadian spent fuel storage canister: some materials as- 
pects. Boase, D.G.; Vandergraaf, T.T. (Atomic Energy of Canada 
Ltd., Pinawa, Manitoba). Nucl. Technol.; 32: No. 1, 60-71(Jan 1977). 

Concrete canisters for interim dry storage of spent, irradiated 
CANDU fuel are being developed. The canisters are designed to 
contain fuel safely for periods of 5 50 to 100 y in carbon steel baskets 
sealed inside a steel- and lead-lined concrete shield. A demonstration 
program is utilizing four instrumented canisters to etablish the canis- 
ter structural integrity when exposed to the thermal stresses generat- 
ed by the decay heat of the stored fuel. Review of other potential 
materials problems identified three areas of concern: corrosion of the 
fuel basket and canister lining, fuel sheath oxidation, and UO: 
oxidation. The first of these may be minimized by the migration of 
moisture to the outside of the canister under the influence of the 
temperature gradient, and the second is predicted to be insignificant 
for periods up to 100 y. The third area was less well understood, and 
an experimental study was undertaken. The rates and mechanism of 
UO, oxidation were studied using powders, sintered pellets, and 
intentionally defected fuel elements. The oxidation in fuel elements 
proceeds by the formation of UsOs, swelling and splitting of the 
sheath and exposure of more fuel, and the release of finely powdered 
UsOs. Some data are given for the oxidation rates of irradiated fuel 
elements together with the approximate times required to oxidize a 
single fuel pin. In the present demonstration canisters, the possibility 
of oxidation of the fuel has been eliminated by storing it in helium- 
filled baskets. 14 figures. (DLC) 


21860 High-level waste glass: field leach test. Merritt, W.F. 
(Atomic Energy of Canada Ltd., Chalk River, Ontario). Nucl. 
Technol.; 32: No. 1, 88-91(Jan 1977). 

The results from two test burials of high-level wastes, incor- 
porated into nepheline syenite glass and buried in contact with 
groundwater for 15 y, indicate that the nuclear wastes from fuel 

rocessing for a 30,000-MW(e) nuclear power industry could be 
incorporated into such glass and stored beneath the water table in 
the waste management area of Chalk River Nuclear Laboratories 
without harm to the environment. 


21861 High-level waste ceramics: materials considerations, pro- 
cess simulation, and product characterization. McCarthy, G.J. (Penn- 
sylvania State Univ., University Park). Nucl. Technol.; 32: No. 1, 92- 
104(Jan 1977). 

A ceramic is one of the alternatives for solidification and 
storage of high-level wastes (HLW). The procedure for developing a 
tailor-made ceramic with HLW ions fixed in mutually compatible, 
refractory and leach-resistant crystalline phases has been developed. 
Cold engineering-scale evaluation of an early ceramic formulation at 
Pacific Northwest Laboratories (PNL) has resulted in a product that 
is easily crystallized and has more than adequate thermal stability 
and leaching resistance. When combined with the continuous pelle- 
tizing and coatings processes developed at PNL, the results to date 
demonstrate that the tailor-made ceramic and the multibarrier waste 
forms are very promising advanced alternatives to glass as an HLW 
solid. 5 figures, 3 tables. 


21862 Nuclear waste disposal: two social criteria. Rochlin, G.I. 
(Univ. of California, Berkeley). Science; 195: No. 4273, 23-31(7 Jan 
1977). 
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Two criteria—technical irreversibility and site multiplicity— 
have been suggested for use in establishing standards for the disposal 
of nuclear wastes. They have been constructed specifically to ad- 
dress the reduction of future risk in the face of inherent uncertainty 
concerning the social and political developments that might occur 
over the required periods of waste isolation, to provide for safe 
disposal without the requirement of a guaranteed future ability to 
recognize, detect, or repair errors and failures. Decisions as to how 
to apply or weigh these criteria in conjunction with other waste 
management goals must be made by societies and their governments. 
The purpose of this paper was not to preempt this process, but to 
construct a framework that facilitates consideration of the ethical 
and normative components of the problem of nuclear waste disposal. 
The minimum ethical obligation of a waste disposal plan is t- 
examine most thoroughly the potential consequences of present 
actions, to acknowledge them openly, and to minimize the potential 
for irremediable harm. An ethically sound waste management policy 
must reflect not only our knowledge and skills, but our limitations as 
well. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 21715, 21757, 21843, 21844, 
21853, 22616, 23274, 23276, 23291, 23292, 23293, 23295, 23304, 
23306, 23385 


21863 (ERDA-tr—196) Environmental protection problems from 
the standpoint of regeneration of fast neutron reactor fuel. Gedeonov, 
L.L; Lazarev, L.N.; Suprunenko, A.N. (Radievyj Inst., Leningrad 
(USSR)). 1976. Translation of Russian paper. (CONF-760576—2). 
18p. Dep. NTIS $3.50. 

From IAEA meeting on LMFBR fuel reprocessing; Lenin- 
grad, Union of Soviet Socialist Republics (USSR) (17 May 1976). 

The discussion of the problem of environmental protection is 
based on two principles: a strict observance of legislatively estab- 
lished standards for permissible concentrations of radionuclides in 
objects of the environment and for dose loads for the population; all 
possible steps to reduce the contamination to a level justified in 
practice. Environmental protection steps are considered from the 
points of view of a systematic analysis. A survey of the environmen- 
tal protection system near sources of radioactive discharges is given. 
The basic interactions and feedbacks are indicated. Characteristics 
differentiating the discharges of the fuel cycle of fast neutron breed- 
er reactors from discharges of the slow neutron cycle are discussed. 
It is shown that it is necessary to study the overall regional and 
global interactions of discharges of the atomic power industry. The 
characteristics of situations at nuclear fuel cycle facilities of fast 
neutron reactors are discussed. The necessity of additional technical 
steps to prevent accidents and eliminate their effects if they take 
place is emphasized. 


21864 Nuclear issue as seen by a watchdog of the public interest. 
Flowers, B. (Royal Commission on Environmental Pollution (UK)). 
pp 33-38 of In Nuclear power and the public interest: the implication 
for business. London; Financial Times (1976). 

From Nuclear power and the public interest - the implication 
for business; London, UK (8 Jul 1976). 

The major aspects of safety are discussed: the toxicity of 
plutonium and the higher actinides and some of the fission products, 
and the problem of safe containment for extremely long periods; and 
the security risks which may arise from the production, processing 
and transport of plutonium in large quantities. 


21865 Abuse of nuclear energy. Hill, J. (UKAEA). pp 39-47 of 
In Nuclear power and the public interest: the implication for busi- 
ness. London; Financial Times (1976). 

From Nuclear power and the public interest - the implication 
for business; London, UK (8 Jul 1976). 

The subject is discussed from the following points of view: 
the threat of nuclear attack by one country on another, or by 
terrorists; the development of nuclear weapons by an additional 
country; the careless use of nuclear material leading to contamina- 
tion of the environment or unjustified hazard to employees or to the 
population; uninformed and misleading attacks on the nuclear indus- 
try. 


21866 Management of commercially-generated radioactive 
wastes: preparation of environmental impact statement. Fed. Regist. 
(Wash., D.C.); 41: No. 192, 43446-43448(1 Oct 1976). 

From Energy Research and Development Administration. 

Notice is hereby given that in accordance with the National 
Environmental Policy Act, the Energy Research and Development 
Administration (ERDA) has commenced the preparation of a gener- 
ic programmatic environmental impact statement concerning the 
management of commercially-generated radioactive wastes. The 
scope of the statement encompasses the environmental impact of 
disposal of radioactive wastes: (a) In continental geologic forma- 
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tions; (b) in the seabed; (c) in ice sheets; (d) extra-terrestrially; and (e) 
by transmutation. Wastes to be disposed of include gaseous and solid 
wastes generated from the handling and yemey of spent reac- 
tor fuels, the decommissioning of reactors, spent fuel storage basins, 
reprocessing plants and mixed oxide fuel manufacturing facilities. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 21790, 21807, 23202, 23274, 
23301, 23313, 23385, 23391 


21867 (CONF-760701—, pp 489-505) Radiation exposures to 
man from releases of ive effluents. Morley, F.; Bryant, P.M. 
(National Radiological Protection Board, Harwell, England). 1976. 

From International symposium on management of waste from 
the LWR fuel cycle; Denver, Colorado, United States of America 
(USA) (11 Jul 1976). 

In Proceedings of the international symposium on the man- 
agement of wastes from the LWR fuel cycle. 

The radiation doses received by the public from releases of 
radioactive effluents are usually assessed by indirect methods involv- 
ing environmental modeling for two sets of circumstances. In the 
first, measurements of radioactivity released or present in environ- 
mental materials are available for specific sites. In the second, this 
information is not availale, either ause the necessary measure- 
ments have not or cannot be made or because the estimates needed 
are for future doses from new or expanding nuclear power programs 
not specified in detailed terms. Reliable dose estimates can be made, 
even in the absence of measurements, although the need to make 
assumptions on such matters as program size, reactor type, and 
waste-management practices may be a complicating factor. The 

pulation groups for which dose estimates are required are classi- 
ied as local, regional, and global. Depending on the situation, the 
estimates may be for doses to individuals or collective doses to 
specified population groups. The most recent comprehensive review 
of the radiation exposure of man from the normal operation of 
nuclear-fuel-cycle facilities is that of the United Nations Scientific 
Committee on the Effects of Atomic Radiation, in its 1972 report. 
Some of the dose estimates reported by the Committee are described 
in this paper, together with more recent Western European esti- 
mates. Also included isis a summary of the methodology of dose 


assessment, with recent examples of its application. Detailed infor- 
mation is provided on present and future dose estimates for the 
United Kingdom. 


REGULATIONS 
REFER ALSO TO CITATION(S) 21755, 22335, 22615, 22616, 23301 


21868 Het verdrag van Almelo. (Treaty of Almelo). Domsdorf, 
E.P.M.W. Zwolle; W.E.J. Tjeenk Willink (1976). 35p. (In Dutch). 

The Treaty of Almelo is in force since 19 July 1971 between 
the Federal Republic of Germai y, the Netherlands and the United 
Kingdom and is used by these countries as a basis for developing and 
exploiting the gas centrifuge process for the production of enriched 
uranium. og from its political implications, the Treaty raises the 
question of its submission to a safeguards system, whether the 
Euratom security control or the Treaty on the non-proliferation of 
nuclear weapons. Another subject analysed is the respective posi- 
tions in Europe vis-a-vis these Treaties of nuclear-weapons States 
and those which are not. Finally, a detailed analysis is made of the 
institutional mechanisms set up by the Treaty as well as the clauses 
to amend and cancel it. 


ACCOUNTABILITY AND SAFEGUARDS 


REFER ALSO TO CITATION(S) 21715, 21761, 21787, 21799, 
21864, 22183, 22624, 22979, 22980, 22981, 22982, 22984, 22993, 23008 


21869 (AEEW-R—1014) Criticality criteria for submissions 
based on calculations. Burgess, M.H. (UKAEA Reactor Group, 
Winfrith. Atomic Energy Establishment). Jun 1975. 8p. INIS. 

Calculations used in criticality clearances are subject to errors 
from various sources, and allowance must be made for these errors is 
assessing the safety of a system. A simple set of guidelines is defined, 
drawing attention to each source of error, and recommendations as 
to its application are made. 


21870 (BNWL—2098) Improved material accounting for plutoni- 
um processing facilities and a ***°U-HTGR fuel fabrication q 
McSweeney, T.I.; Johnston, J.W.; Schneider, R.A.; G uist, D.P. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA). Oct 
1975. Contract E(45-1)-1830. 170p. Dep. NTIS $6.75. 

This study described the general safeguards characteristics of 
a material measurement system and then describes typical account- 
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ing systems for a fuel reprocessing plant, a plutonium nitrate to oxide 
conversion facility, a L mixed oxide fuel fabrication facility, and 
a high-enriched uranium HTGR fuels plant. These facilities are 
commercial size, envisioned to be operating in the mid-1980s. Pre- 
sent facilities tend to have large static inventories of material where- 
as future facilities will have a high material throughput. Systematic 
errors will pose the greatest limit on measurement systems in future 
facilities. Recommendations are given for the licensing review pro- 
cess for material accounting performance, the capability of measure- 
ment systems and regulations governing cumulative LEMUF and 
series of MUFs. Present regulations and the recommendations 
should result in improved material accounting in future facilities. 
Improvements specific to a icular facility were also identified. 
The recommendations shoul ety improve the material account- 
ing characteristics of future plutonium and high-enriched uranium 
processing facilities. Benefits of an improved material accounting 
system are compared with the costs of the improvements. The 
requirement for a formal quarterly inventory over the separations 
area of a reprocessing plant results in an annual lost production cost 
of $25M. This high penalty prevents reducing the formal inventory 
requirement from the present semiannual regulatory requirement. In 
all other cases, the cost-benefit relationship of the improvements is 
favorable. 8 fig., 53 tables. (DLC) 


21871 (INIS-mf—3193, pp 44-54) New automated accountability 
system for SS material control. Bowman, B.A.; Ba.t!ett, J.B. (Dow 
Chemical U.S.A., Golden, Colo. Rocky Flats Div.). [nd]. 

From Joint topical meeting on commercial nuclear fuel tech- 
nology today; Toronto, Ontario, Canada (28 Apr 1975). 

In Proceedings of joint topical meeting on commercial nucle- 
ar fuel technology today. Session 4: recycle fuel fabrication. 

The basic requirements and development of an advanced 
automated accountability system for SS material are described. 


21872 (LA-UR—76-2283) Effluent monitoring for nuclear safe- 
guards, Stanchi, L. (Los Alamos Scientific Lab., N.Mex. (USA)). 
1976. Contract W-7405-ENG-36. llp. (CONF-761006—13). Dep. 
NTIS $3.50. 

From Nuclear science, scintillation and semiconductor 
counter symposium; New Orleans, Louisiana, United States of 
America (USA) (20 Oct 1976). 

A microprocessor-based instrument operates a continuous 
surveillance on effluents from a nuclear facility. It receives 
evaluates pulses from two Nal detectors and a set of single-channel 
analyzers. It has self-diagnosing capability so that it takes actions not 
only when it recognizes excessive radioactivity but also when it 
ascertains some abnormal behavior. Power failure procedure and 
automatic restart are provided. Operative constants such as alarm 
thresholds, times, and number of successive measurements are per- 
manently stored in a read/write battery operated C-MOS memory. 
The program allows automatic succession of phases in a peculiar 
way and has a feature for loading an auxiliary program into RAMs. 


21873 (LA-UR—76-2349) Nuclear safeguards research 
LASL 3.75-MV Van de Graaff accelerator. Krick, M.S.; Evans, A.E. 
(Los Alamos Scientific Lab., N.Mex. (USA)). 1976. Contract W- 
7405-ENG-36. 9p. (CONF-761059—7). Dep. NTIS $3.50. 
From 4. annual conference on the use of small accelerators; 
Denton, Texas, United States of America (USA) (25 Oct 1976). 
The continued use of the Los Alamos Scientific Laboratory 
(LASL) 3.75-MV Van de Graaff accelerator for the nondestructive 
assay of nuclear material in support of nuclear safeguards is re- 
viewed. A brief description of the accelerator facility and the small- 
sample assay station (SSAS) is provided. Factors affecting - 
accuracy assay of smal] samples are outlined. Examples are provi 
for the assay of uranium—thorium mixtures, low-level uranium 
samples, and high-temperature gas-cooled reactor (HTGR) fuel rods. 
Research on delayed-neutron energy spectra, radiation damage to 
3He proportional counters, and *He gas scintillators is summarized. 


21874 (UCRL— 13696) Material control for a reprocessing plant. 
Rundquist, D.; Bray, G.; Donelson, S.; Glancy, J.; Gozani, T.; 
Harris, L.; McNamera, R.; Pence, D.; Ringham, M. (Science —— 
cations, Inc., La Jolla, Calif. (USA)). 15 Aug 1976. Contract W- 
7405-ENG-48;SUB-2483403. 166p. (SAI—76-747-LJ). Dep. NTIS 
$6.75. 

Adequate control of special nuclear material (SNM) implies a 
basic knowledge of the quantities of SNM processed through or 
contained within a fuels processing facility with sufficient accuracy 
that diversion of the SNM for deleterious purposes can be detected 
in a timely manner. This report to the Lawrence Livermore Labora- 
tory (LLL) describes the primary process streams containing pluto- 
nium that are handled routinely within a spent fuel reprocessing 
plant and conversion facility. As an aid in implementing the objec- 
tives of the accountability system in a realistic situation, the Allied 
General Nuclear Services (AGNS) reprocessing plant now under 
construction near Barnwell, South Carolina, was chosen as the study 
model. The AGNS | eg processes are discussed in detail emphasiz- 
ing those portions of the process that contain significant quantities of 
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plutonium. The unit processes within the separations plant, nitrate 

iutonium product facility and the analytical laboratory are 
described with regard to the S contro] system currently planned 
for use in the facilities. A general discussion of laboratory tech- 
niques, nondestructive assay and process instrumentation for plutoni- 
um process and product material from a reprocessing plant is includ- 
ed. A comprehensive discussion is given of holdup measurements in 
plutonium recycle facilities. A brief preliminary overview is present- 
ed of alternative processing strategies for LWR fuel. An extensive 
review and summary of modeling efforts for — extraction 
— is included. A comprehensive bibliography of previous mod- 
eling efforts is covered. 


21875 Nondestructive assay measurements can be traceable. 
Bingham, C.D. (Energy Research and Development Administration, 
New Brunswick, NJ), Yolken, H.T.; Reed, W.P. Nucl. Mater. 
Manage.; 5: No. 2, 32-35(Sum 1976). 

The use of nondestructive assay (NDA) techniques for the 
analysis of Special Nuclear Materials is one of the keystones in the 
development of safeguards technology. Currently this effort to use 
NDA is being frustrated because of a lack of “demonstratable 
traceability”. A discussion is presented of what traceability means 
and how it can be achieved. Specifically, traceability means far more 
than having a series of calibration standards for each individual 
NDA technique. It means defining the limits of uncertainty for both 
random and systematic error components of a set of measurements 
(i.e., precision and accuracy). An approach to these evaluations is 
suggested. In addition, the authors emphasize that the availability of 
standards is not holding back the use of NDA. The use of NDA is 
actually limited by the poor accuracy ible systematic error) of 
— methods and the availability of real ibration standards 
would only tend to accentuate this point. Finally, the suggestion is 
made that calibration standards will only be available when the 
demonstrated need is limited to a finite number of sets. 


21876 Variance of a product with application to uranium estima- 
tion. Lowe, V.W.; Waterman, M.S. (Los Alamos Scientific Lab., 
NM). Nucl. Mater. Manage.; 5: No. 2, 36-41(Sum 1976). 

The U in a container can either be determined directly by 
NDA or by estimating the weight of material in the container and 
the concentration of U in this material. It is important to examine the 
Statistical properties of estimating the amount of U by multiplying 
the estimates of weight and concentration. The variance of the 
product determines the accuracy of the estimate of the amount of 
uranium. This paper examines the properties of estimates of the 
variance of the product of two random variables. (DLC) 


21877 Safeguards perspectives: an expression of industry's re- 
and views. Dickeman, R.L. (Exxon Nuclear Co., Inc., 
Bellevue, WA). Nucl. Mater. Manage.; 5: No. 2, 42-46(Sum 1976). 
An industry view is presented on responsibilities and limita- 
tions in the area of safeguards. The protective activities which are 
traditionally within our province and those which are best done by 
the government are distinguished. The alternative of finishing the 
G O review with full industrial and public participation is 
favored. The use of deadly force to protect material and the possibil- 
ity of military capabilities for safeguards are complex issues, and a 
company’s views on measures are given which could constitute an 
table posture. The international nature of the safeguards prob- 
lem is pointed out. Extraordinary security measures in association 
with concentrated plutonium and highly enriched uranium are en- 
dorsed. (DLC) 


21878 Proposed real-time data processing system to control 
source and special nuclear material (SS) at Mound Laboratory. 
DeVer, E.A.; Baston, M.; Bishop, T.C. (Monsanto Research Corp., 
Miamisburg, OH). Nucl. Mater. Manage.; 5: No. 2, 47-53(Sum 1976). 

The SS Acountability System was designed to provide ac- 


countability of all SS materials by unit identification and grams. The 
existing system is a gram-accountable system. The new system was 
designed to incorporate unit identification into an ADP (Automated 
Data Processing) System. It also records all transactions performed 


against a particular unit of accountable material. The high volume of 
data is input via CRT terminals. Input data will consist of the 
following: source of the material (its unit identification), amount of 
material being moved, isotopic content, type of material, Health 
Physics number of the person moving the material, account number 
from which the material is being moved, unit identification of the 
material being moved (if all material is not moved), Health Physics 
number of the receiving the material, account number to 
which material is being moved, and acceptance of the material by 
the receiver. A running inventory of all material is kept. At the end 
of the month the physical inventory will be compared to the data 
base and all discrepancies reported. Since a complete history of 
transactions has been kept, the source and cause for any discrepan- 
cies should be easily located. Discrepancies are held to a minimum 
since errors are detected before entrance into the data base. The 
system will also furnish all reports necessary to control SS Account- 
ability. These reports may be requested at any time via an account- 
ability master terminal. (DLC) 
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21879 Rounding errors in weighing. Jeach, J.L. Nucl. Mater. 
Manage.; 5: No. 2, 54-57(Sum 1976). 

When rounding error is large relative to weighing error, it 
cannot be ignored when estimating scale precision and bias from 
calibration data. Further, if the data grouping is coarse, rounding 
error is correlated with weighing error and may also have a mean 
quite different from zero. These facts are taken into account in a 
moment estimation method. A copy of the program listing for the 
MERDA program that provides moment est is available from 
the author. Experience suggests that if the data fall into four or more 
cells or groups, it is not necessary to apply the moment estimation 
method. Rather, the estimate given by equation (3) is valid in this 
instance. 5 tables. 


21880 Transmission measurement correction for self-attenuation 
in gamma-ray assays of special nuclear materials. Parker, J.L.; Reilly, 
T.D. (Los Alamos Scientific Lab., NM). Nucl. Mater. Manage.; 5: 
No. 2, 58-67(Sum 1976). 

The central and most difficult problem in the NDA of bulk 
samples by passive gamma-ray spectroscopy is the correction of the 
sample self-attenuation. Because of the severity of the problems in 
many plutonium and uranium samples, the usual calibration and 
attenuation correction methods involving direct comparison to stan- 
dards or exploitation of prior knowledge of chemical composition 
are often not applicable. Determination of the sample linear attenu- 
ation coefficient (u) by a separate transmission measurement with an 
external source has proven to be the most generally useful proce- 
dure. This paper reviews the various procedures in use and presents 
results of a study of the transmission method of attenuation correc- 
tion applied to the most important geometrical classes of assay 
samples, namely box-shaped and cylindrically shaped samples. These 
classes include most of the large array of vials, bottles, cartons, 
boxes, cans, drums, crates, and barrels used for storing SNM. 6 fig. 
(DLC) 


21881 Operational experience in the non-destructive assay of 
fissile material in General Electric's nuclear fuel fabrication facility. 
Stewart, J.P. (General Electric Co., Wilmington, N.C. (USA)). pp 
341-345 of In Safeguarding nuclear materials. II. Vienna; IAEA 
(1976). 

From Symposium on the safeguarding of nuclear materials; 
Vienna, Austria (20 Oct 1975). 

Operational experience in the non-destructive assay of fissile 
material in a variety of forms and containers and incorporation of the 
assay devices into the accountability measurement system for Gener- 
al Electric’s Wilmington Fuel Fabrication Facility measurement 
control program is detailed. Description of the purpose and related 
operational requirements of each non-destructive assay system is also 
included. In addition, the accountability data acquisition and pro- 
cessing system is described in relation to its interaction with the 
various non-destructive assay devices and scales used for account- 
ability purposes within the facility. 


21882 Data treatment for the isotopic correlation technique. 
Foggi, C. (Commission of the European Communities, Ispra (Italy). 
Joint Research Centre); Zijp, W.L. (Stichting Reactor Centrum 
Nederland, Petten). pp v.2 p.405-424 of In Safeguarding nuclear 
materials. Vienna; IAEA (1976). 

From Symposium on the safeguarding of nuclear materials; 
Vienna, Austria (20 Oct 1975). 

Research and development regarding isotopic correlations is 
being promoted by the establishment of a Data Bank of Isotopic 
Compositions sponsored by ESARDA. A general computer pro- 
gram, called ISOCORR, is in preparation, which performs theoreti- 
cal analysis of correlations and compares calculated and experimen- 
tal data. A special computer program, called CORRELATIO, was 
written, which can handle linear correlation problems, in particular 
the case (which is not considered in normal textbooks) where both 
variables have comparable errors of random nature. Some isotopic 
correlation data available from the ESARDA data bank are treated 
with this program to illustrate its merits. 


21883 IAEA bank of correlated isotopic composition data. Sana- 
tani, S.; Sivy, P. (International Atomic Energy Agency, Vienna 
(Austria)). pp 439-448 of In Safeguarding nuclear materials. Vol. 2. 
Vienna; IAEA (1976). 

From Symposium on the safeguarding of nuclear materials; 
Vienna, Austria (20 Oct 1975). 

With the progress in the development of isotopic correlation 
techniques (ICT) for safeguards, a need was felt to set up a comput- 
erized data bank to store all relevant isotopic data which mught be 
useful for the application of the techniques. Such a data bank is being 
set up in the Agency with the co-operation of scientists in different 
centres interested in ICT. The following kinds of data will be stored 
in the present version of the data bank, called Mark I: Batch data 
from input batches to a reprocessing plant; Destructively measured 
data on irradiated pellets/small samples; Non-destructively measured 
data on irradiated pellets/small samples; Calculated data on irradiat- 
ed pellets/small samples; Isotopic data on fresh fuel (measured by 
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fabricator or laboratory); Calculated data on spent fuel rods or 
assemblies; Non-destructively measured data on irradiated fuel rods 
or assemblies; Batch composition data, i.e. list of assemblies consti- 
tuting a given batch. Four standardized report forms were agreed 
upon for submission of data for storage in the bank. Software for 
updating, retrieving and processing data has been develo and 
samples of test data are being used to check the operation of Mark I. 
Based on the experience gained with Mark I, further refinements and 
improvements in the software and in the formats for collection of 
data would be undertaken to yield Mark II of the data bank. A co- 
ordinated research programme among a small group of centres with 
this objective is underway. 


21884 In-plant non-destructive assay of HTGR fuel materials. 
Atwell, T.L.; Martin, E.R.; Menlove, H.O. (Los Alamos Scientific 
Lab., N.Mex. (USA)). pp 501-520 of In Safeguarding nuclear materi- 
als. II. Vienna; IAEA (1976). 

From Symposium on the safeguarding of nuclear materials; 
Vienna, Austria (20 Oct 1975). 

The performance characteristics of three different non-de- 
structive assay systems for the measurement of HTGR fuel are 
described. These include the segmented ma scanner which uses 
the passive gamma-ray emission from the *°U together with a 
segment-by-segment axial scan and transmission with an external 
source to correct for gamma-ray absorption. The Random Driver is 
an active, fast-neutron interrogation system which employs **!AmLi 
(a,n) neutron sources to induce fissions in the sample fissile material. 
This system is applicable to bulk samples of HTGR fuel particles and 
large my of fuel rods. The third system considered is the **Cf 
Fuel Rod Assay System which uses thermal neutron interrogation 
and prompt-fission neutron counting to measure the total fissile 
content in a fuel rod or stack. In addition, the pellet-to-pellet or rod- 
to-rod uniformity is measured by counting the delayed gamma rays 
in a Nal(T]) through-hole detector. 


21885 Non-destructive control of fissile material in solid and 
liquid samples arising from a reactor and fuel reprocessing plant. Filss, 
H.P. (Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.)). pp 
471-484 of In Safeguarding nuclear materials. II]. Vienna; IAEA 
(1976). 

From Symposium on the safeguarding of nuclear materials; 
Vienna, Austria (20 Oct 1975). 

The non-destructive control of fissile material is demonstrated 
under hot-cell conditions with a radioactive neutron source and solid 
and liquid samples arising from a reactor and fuel reprocessing plant. 
It is accomplished with an assay which is based on the transport of 
fast fission neutrons in boron-or cadmium-poisoned water. The mea- 
sured count-rate from fission neutrons is used for the calculation of 
the fissile material content. The presence of fission products (up to 
100 Ci), of fertile material and probably also of spontaneous neutron 
emitters does not normally change the fission count-rate by more 
than 1%. Calibration curves are measured for spherical fuel elements 
of the AVR reactor, for highly enriched fuel particles, for fuel 
powder and for liquid solutions. The linear term of the calibration 
curves for these t of samples varies in the range of 7.5 +- 20%. 
When the type of sample is known, the error in the determination is 
less than 4% (for 7 concentrations). The zero level is equiv- 
alent to 4 mg *°U with thermal neutrons and to 40 mg with 
epithermal neutrons. Self-shielding, flux depression and additional 
moderation are discussed as probable reasons for the variation of the 
pane. and a method for the control of the moderation is given. 

pithermal neutron irradiation is shown to be advantageous with 
concentrated samples of highly enriched material. This non-destruc- 
tive method is compared with other methods such as the chemical 
analysis of liquid solutions. 


21886 Techniques for identification and estimation of fissile ma- 
terials. Iyer, M.R.; Chakraborty, P.P. (Bhabha Atomic Research 
Centre, Bombay (India). Health Physics Div.). pp 247-261 of In 
Safeguarding nuclear materials. II. Vienna; IAEA (1976). 

From — on the safeguarding of nuclear materials; 
Vienna, Austria (20 Oct 1975). 

An effective fissile material management programme calls for 
developing fast and sufficiently accurate techniques of fissile material 
estimation. The gamma spectrum and delayed neutron a from 
fission products at short decay times have been investigated for the 
three fissile materials 7**U, *°°U and **°Pu using a Nal(T1) detector, 
an array of BF; counters and a fast sample transfer facility located in 
a reactor in order to evolve identification and estimation techniques 
for fissile materials. These investiations led to methods for identify- 
ing fissile materials from their fine structures and spectral behaviour. 

gamma spectrum, together with the delayed neutron activity, 
has been used in estimating fissile materials in a matrix. Despite the 
limitation of detector resolution and the large number of gammas 
associated with fission products at short decay times, certain signa- 
tures of the fissile materials ratios, the gamma-gamma and gamma- 
delayed neutron ratios have been exploited. A discrimination ratio of 
2 has been obtained for *°U- Pu mixture in the gamma- 
method. A 90:10 7*°U-?°°Pu mixture can be analysed with 
than 5% error by this method. 
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21887 


material plutonium facility. 
Onishi, K.; Akutsu, H.; Itaki, T.; Miyahara, K.; Tokoro, Y.; Tsut- 
sumi, M. (Power Reactor and Nuclear Fuel Development Corp., 
Tokai, Ibaraki (Japan). Tokai Works). aS 551-564 of In Safeguarding 
i. ie II. Vienna; — pt ee, . 
rom Symposium on eguarding of nuclear materials; 
Vienna, Austria (20 Oct 1975). 

In the Plutonium Fuel Fabrication Facility (PFFF) of PNC, 
nuclear materials are received in the form of oxide powder for both 
plutonium and uranium as raw material, and are shipped to the 
reactor site as the sub-assembly after through fabrication 

such as pellet pi me meen ne J and assem- 
bling. This production line ints where the non- 
ph ory 1) receiving of nucle- 
ar material; (2) shi of sub-assembly; (3) fuel = (4) contaminat- 
ed waste and scrap of the fuel power or pelllets. The results obtained 
from a calorimeter, ‘y-scanner, and neutron coincidence meter were 
prepared for these strategic points, and are reported. 


21888 Isotopic assay in irradiated fuel by neutron resonance 
analysis. Priesmeyer, H. G.: Harz, U. (Kiel Univ. (Germany, F.R.). 
Inst. fuer Reine und Angewandte | eA 625-632 of In 
Safeguarding nuclear — II. V: EA (1976) 

From Symposium on the Bh eter r, nies materials; 
Vienna, Austria (20 Oct 1975). 

Taking into account the known parameters of resonances in 
certain fissile and fission-product nuclei, the amount of material in a 
sample ay be Pee ot Ee a hee neutron time-of-flight transmission 
measurement. this kind have been performed with 
the Fast Chesed hecling facility Of IKK at the FRG-1 research reactor in 
Geesthacht as part of the research programme for the investigation 
of unknown fission-product resonances in gross-fission-product sam- 
ples. Neutron transmission analysis is a simple and independent 
method to yield absolute contents of U-235/236/238, Pu-239/240, 
131Xe, '52Sm and ‘Cs, which all have very prominent resonances 
below 20 eV, in a single trometer run. The analysis may be 
carried out immediately reactor shutdown, since the high 
radioactivity of the samples does not affect the measurements. Re- 
sults of the latest ex ents on low-enrichment UO, fuel-element 
powder are disc in the paper. 


21889 Improvements 


and experience in the analysis of reprocess- 
or meg Koch, L.; Cricchio, A.; de Meester, R.; Romkowski, M.; 


ing 
Wilhelmi, M . (Commission of the European Communities, Karlsruhe 
(Germany, FR). European Inst. for Transuranium Elements); 
Arenz, H.J.; van der Stijl, E. (Commission of the European Commu- 
nities, Luxembourg. Directorate for Safeguards and Controls and 
Property Rights); von Baeckmann, A. (Kernforschun; trum 
Karlsruhe (Germany, F.R.). Inst. fuer Radiochemie). )- pp 9-460 of 
In Safe ang nuclear materials. Vol. 2. Vienna; IAEA (1976). 
rom Symposium on the safeguarding of nuclear materials; 
Vienna, Austria (20 Oct 1975). 

Improvements in the analysis of input samples for reprocess- 
ing were obtained. To cope with the decomposition of reprocessing 
input solutions hairne high radioactivity, an aluminium capsule tech- 
nique was developed. A known amount of the dissolver solution was 
weighed into an aluminium can, dried, and the capsule was sealed. In 
this form, the sample could be stored over a long period and could 
be redissolved later for the analysis. The isotope correlation tech- 
nique offers an attractive alternative for measuring the plutonium 
isotopic content in the dissolver solution. Moreover, this technique 
allows for consistency checks of analytical results. For this purpose, 
a data bank of correlated isotopic data is in use. To improve the 
efficiency of analytical work, four automatic instruments have been 
developed. The conditioning of samples for the U-Pu isotopic mea- 
surement was achieved by an automatic ion exchanger. A mass 
spectrometer, to which a high vacuum lock is connected, allows the 
automatic measurement of U-Pu samples. A process-computer con- 
trols the heating, focusing and scanning processes during the mea- 
surement and evaluates the data. To ease the data handling, alpha- 
spectrometry as well as a balance have been automated. 


ADMINISTRATIVE AND REGULATORY 
REFER ALSO TO CITATION(S) 21800, 22337, 22623 


21890 (CONF-760701—, pp 39-44) Functions of the U.S. Envi- 
ronmental Protection Agency in radioactive waste management. Rowe. 
W.D. (U.S. Environmental Protection Agency, Washington, DC). 


1976. 
From International symposium on management of waste from 
the LWR fuel cycle; Denver, Colorado, United States of America 
(USA) (11 Jul 1976). 
In Proceedings of the international symposium on the man- 
agement of wastes from LWR fuel cycle. 
In its development of critera for the management of radioac- 
tive wastes, EPA’s underlying philosophy is that waste management 


ISOTOPE AND RADIATION SOURCE TECHNOLOGY 


means containment rather than planned release and di 

Sonmpam tn toe dovdingeliad afashedts Ser daal 

ee eee aay anaes 

ments, decommissioning, ocean dumping, naturally pe 
radioactive wastes from ores processing and from ‘eepaudalt 
energy industries is briefly outlined. (JSR) 


FUSION FUELS 


REFER ALSO TO CITATION(S) 22675 


PROCESSING 


REFER ALSO TO CITATION(S) 23004 


TRANSPORT AND STORAGE 


REFER ALSO TO CITATION(S) 21790 


ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


PHYSICAL ISOTOPE SEPARATION 
REFER ALSO TO CITATION(S) 23111 


(K-GD—1492) Neon isotope separation by gaseous diffu- 
sion transport in the transition flow regime with 
Fain, D.E.; Brown, W.K. (Oak Ridge Gaseous Diffusion Plant, 
Tenn. (USA)). 1976. Contract W-7405-ENG-26. 20p. (CONF- 
760710—6). Dep. NTIS $3.50. 
From 10. international symposium on rarefied gas dynamics; 
Aspen, Colorado, United States of America (USA) (18 Jul 1976). 
A comprehensive study of the pressure dependence of the 
—_ efficiency ratio for separating neon isotopes by gaseous 
m through well-defined capillary and parallel plate geometries 
has been made. This study was made to investigate the accuracy of 
the Present and deBethune theory for binary gas separation by 
us diffusion. The Knudsen number varied from about 50 to 0.1. 
results show that the theory in its present form does not very 
accurately represent the data. However, an empirical modification 
been made to account for real gas properties such as wall- 
scattering law deviations, flow rate pressure dependence, and geom- 
etry variations; this modification represents a fairly accurate interpo- 
lation equation for the data. There are also implications that the 
Clausing calculation for free molecule flow does not accurately 
represent the momentum transport at the wall. 


RADIATION SOURCES 
REFER ALSO TO CITATION(S) 22960 


USE IN FOOD PROCESSING 


21892 (BNWL-SA—5850) Potential sources for the radiation 
treatment of food. Sande, W.E.; Libby, R.A. (Battelle Pacific North- 
west Labs., Richland, Wash. (USA)). 1976. Contract E(45-1)-1830. 
27p. (CONF-760694—1). Dep. NTIS $4.00. 

From 36. annual Institute of Food Technologists meetin; 
Anaheim, California, United States of America (USA) (6 Jun 1976) 

The present, near-term, and potential (through year 2000) 
supply of radiation sources for large-scale radiosterilization applica- 
tions is discussed. Principal sources considered are ®°Co produced in 
nuclear power reactors, '*’Cs presently available from FERDA en- 
capsulation operations, and a mixture of '*Cs-'°’Cs potentially 
available from the reprocessing of spent nuclear fuel. Some consider- 
ation is also given to electron accelerators. 


OTHER INDUSTRIAL USES 
REFER ALSO TO CITATION(S) 21893, 21894 


ISOTOPIC POWER SUPPLIES 


REFER ALSO TO CITATION(S) 21854, 22798 








2234 ERDA ENERGY RESEARCH ABSTRACTS 


21893 arabe Benet Quarterly report on the manatee test heat 
source development program and the beneficial isotopes utilization 
program, Nuclear Research and p Be te Division, July—Septem- 
ber 1976. Fullam, H.T.; Harmon, K.M. (Battelle Pacific Northwest 
Labs., Richland, Wash. (USA)). Oct 1976. Contract E(45-1)-1830. 
27p. Dep. NTIS $4.00. 

A separate abstract was prepared for each of the two sections. 


(TFD) 


21894 (BNWL—1845-28, pp 14-19) Beneficial isotopes utiliza- 
tion program. Jarrett, J.H.; Fullam, H.T. Oct 1976. 
In Quarterly report on the strontium heat source development 
ogram and the beneficial isotopes utilization program, Nuclear 
te ator and Applications Division, July—September 1976. 

At Hanford, strontium is separated from the high-level waste, 
converted to the fluoride, and doubly encapsulated in small, hi 
integrity containers for subsequent long-term storage. The fluoride 
conversion, encapsulation and storage take place in the Waste En- 
capsulation and Storage Facilities (WESF). The encapsulated stron- 
tium fluoride represents an economical source of ®Sr if the WESF 
capsule can be licensed for heat source applications under anticipat- 
ed use conditions. The objectives of this program are to obtain the 
data needed to license *SrF2 heat sources and specifically the 
WESF SrF, capsules. Progress is reported on the three general 
task areas: (1) chemical and heal properties of *SrF2; (2) °SrF2 


compatibility studies; and (3) capsule qualification and licensing. 


21895 (BNWL—2101) Solubility and dissolution behavior of 
%°SrF, in aqueous media. Fullam, H.T. (Battelle Pacific Northwest 
Labs., Richland, Wash. (USA)). Nov 1976. Contract E(45-1)-1830. 
68p. Dep. NTIS $4.50. 

A significant fraction of the heat generated by the discharged 
fuel from nuclear reactors results from the radioactive decay of the 
fission product ®Sr. Because of its relative abundance, moderately 
long halflife (T/sub '/2/ = 28.6 yr), and heat output (0.93 W/g) the 
%Sr is a candidate fuel for radioisotope power generation systems in 
terrestrial applications. To date, terrestrial applications for *°°Sr have 
used strontium titanate (SrTiOs) or strontium orthotitanate (Sr2TiO,) 
as the fuel form. At Hanford strontium is recovered from the high- 
level waste generated in the fuel reprocessing operation and consists 
of a mixture of the desired radioactive isotope ®°Sr and stable 
strontium isotopes. Freshly discharged reactor fuel also contains the 
radioactive isotopes ®°Sr (T/sub '/2/ = 50.5 days) and *Sr (T/sub 
1/./ = 9.48 hr), but these isotopes have usually decayed to very low 
levels by the time the strontium is recovered from the fuel reprocess- 
ing wastes. The *Sr isotopic content of the strontium will depend 
on the age of the wastes from which the strontium is recovered. A 
typical isotopic analysis of strontium recovered from recent Hanford 
wastes is given. 


21896 (COO—2815-1) ERDA artificial heart program workshop. 
Final report, September 1, 1975—August 31, 1976. Kantrowitz, A.; 
Altieri, F.; Beall, A. (Wayne State Univ., Detroit, Mich. (USA)). 
Aug 1976. Contract EY-76-S-02-2815. 45p. Dep. NTIS $4.00. 

The major conclusions of the ERDA Artificial Heart Pro- 
gram Workshop are that the concept of a biologically compatible 
mechanical device which can totally replace the heart is sound, that 
such a device is needed as an alternative to cardiac transplantation 
and that its development is a realistic goal. The major recommenda- 
tion of the committee is that an ERDA program with primary 
orientation toward development of a total heart replacement should 
continue, with assured funding about 50 percent higher than at 
present, for a minimum of 3 additional years at which time another 
major review should take place. To achieve better management of 
the program it is recommended that the present contract effort be 
reorganized under one prime contractor with responsibility for de- 
velopment and demonstration of the ERDA artificial heart system. 
The formation of a joint artificial heart advisory committee to 
improve coordination between ERDA and NHLI is also recom- 
mended. The committee suggests future policies and directions 
which it believes will lead to more effective use of funds available 
for specific aspects of the program. These include the nuclear heart 
source, engine, blood pump, biomaterials and overall system reliabil- 
ity. Possible future goals for the program are also proposed. 


21897 (LA—6382) Linear iterative technique for solution of non- 
linear thermal network problems. Seabourn, C.M. (Los Alamos Scien- 
tific Lab., N.Mex. (USA)). Nov 1976. Contract W-7405-ENG-36. 
43p. Dep. NTIS $4.00. 

A method for rapid and accurate solution of linear and/or 
nonlinear thermal network problems is described. It is a matrix 
iterative process that converges for nodal temperatures and vari- 
ations of thermal conductivity with temperature. The method is 
computer oriented and can be changed easily for design studies. 


21898 (TID—27263) Phase I: controls preliminary design report 
for Brayton Isotope Power System (BIPS). (AiResearch Mfg. Co. of 
Arizona, Phoenix (USA)). 20 Aug 1976. Contract EY-76-C-03-1123. 
312p. Dep. NTIS $9.75. 
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Background analyses of three control systems capable of 
controlling the speed, output voltage, and start rate of Brayton 
Isotope Power Systems (BIPS) are presented. Conclusions of all 
functions considered are summarized. (TED) 


21899 (TID—27264) ae program le: for the 
Brayton Ground Demonstration (phase I). (AiResearch Mfg. 
Co. of Arizona, Phoenix — % Sep 1975. Contract EY-76-C-03- 
1123. 37p. Dep. NTIS 

The reliability ee ate assurance organizational relation- 
ships, the methods to be used, the tasks to be completed, and the 
documentation to be published are presented. The total program is 
intended to provide the necessary reliability and quality assurance 
associated with the design, fabrication, and testing of the GDS. It is 
consistent with the general objectives of the A Quality Assur- 
ance (QA) program requirements document "SNS-1" dated April 
1972 and reliability program requirements document "SNS-2” dated 
17 June 1974 but has been specifically modified for the GDS with 
the — of establishing background data for the subsequent Phase 
II effort. 


21900 (TID—27265) System safety a plan for the Isotope 
Brayton Ground Demonstration System ( D. (AiResearch Mfg. 
Co. of Arizona, Phoenix (USA)). 30 Sep 1976. Contract EY-76-C-03- 
1123. 31p. wees $4.00 

The safety engineering effort to be undertaken in sthieving an 
acceptable level of safety in the Brayton Isotope Power System 
(BIPS) development program is discussed. The safety organizational 
relationships, the methods to be used, the tasks to be completed, and 
the documentation to be published are described. The plan will be 
updated periodically as the need arises. 


21901 (TID—27267) Preliminary hazard analysis for the Isotope 
Brayton Flight System. (AiResearch Mfg. Co. of Arizona, Phoenix 
ee 31 Oct 1975. Contract EY-76-C-03-1123. 28p. Dep. NTIS 


The Preliminary Hazard Analysis (PHA) of the BIPS-FS is a 
tabular summary of hazards and undesired events which may lead to 
system damage or failure or personnel injury or death. 


21902 (TID—27268) Preliminary hazard analysis for the Bray- 
ton Isotope Ground Demonstration System (including vacuum test 
chamber). Miller, L.G. (AiResearch Mfg. Co. of Arizona, Phoenix 
ee 30 Nov 1975. Contract EY-76-C-03-1123. 20p. Dep. NTIS 
50. 

The Preliminary Hazard Analysis (PHA) of the BIPS-GDS is 
a tabular summary of hazards and undesired events which may lead 
to system damage or failure and/or hazard to personnel. The PHA 
reviews the GDS as it is envisioned to operate in the Vacuum Test 
Chamber (VTC) of the GDS Test Facility. The VTC and other 
equipment which will comprise the test facility are presently in an 
early stage of preliminary design and will undoubtedly undergo 
numerous changes before the design is frozen. The PHA and the 
FMECA to follow are intended to aid the design effort by identify- 
ing areas of concern which are critical to the safety and reliability of 
the BIPS-GDS and test facility. 


21903 (TID—27301) Preliminary Failure Modes, Effects and 
Criticality Analysis (FMECA) of the Brayton Isotope Power System 
(BIPS) Ground Demonstration System. Report 76-311965. Miller, 
L.G. (AiResearch Mfg. Co. of Arizona, Phoenix (USA)). 1 Jun 1976. 
Contract EY-76-C-03-1123. 47p. Dep. NTIS $4.00. 

A Failure Modes, Effects and Criticality Analysis (FMECA) 
has been made of the Brayton Isotope Power System Ground 
Demonstration System (BIPS-GDS). Details of the analysis are 
discussed. The BIPS Flight System was recently analyzed in an 
AIRPHX report. Since the results of the Flight System FMECA are 
directly applicable to the BIPS to be tested in the GDS mode, the 
contents of the earlier FMECA have not been repeated in this 
current analysis. The BIPS-FS FMECA has been reviewed and 
determined to be essentially current. 


21904 (TID—27302) Preliminary reliability allocation and esti- 
mation, Brayton Isotope Power System. Report 76-311851. Miller, 
L.G. (AiResearch Mfg. Co. of Arizona, Phoenix (USA)). 1 Jun 1976. 
Contract EY-76-C-03-1123. 20p. Dep. NTIS $3.50. 

A summary of the Brayton Isotope Power System (BIPS) 
from the standpoint of its potential for long and reliable operation is 
presented in tabular form. 


DESIGN AND FABRICATION 


21905 (BNWL— 1845-28, pp 1-13) Strontium heat source devel- 
opment program. Jarrett, J.H.; Fullam, H.T. Oct 1976. 

In Quarterly report on the strontium heat source development 
program and the beneficial isotopes utilization program, Nuclear 
Research and Applications Division, July—September 1976. 

The objectives of the program for FY-1976 are to identify 
and develop beneficial uses of nuclear reactor by-products through: 
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) estimation of long-term availability and cost of useful i Oct 1976. Contract EY-76-C-03-1123;SUB-P-399625. 3lp. Dep. 


— (2) identification and development of 


beneficial , including their use in remote 
pan md ee coon Oe Ret ‘omiantion of the actions 
required oS and ! 

ford Waste 


and Storage Facility (WESF) for benef 
ty or 

cial use; © Bhcapuiation and Storage Faity f radioisotopes for 

fueling thermal systems which might be used by the U.S. Army. 

Progress is reported on the four main tasks: duct tiation: and ( 

(2) cold regions ——— (3) WESF product u and (4) 

general application of radioisotopes in army thermal systems 


21906 (COO—3043-25) Nuclear-powered artificial heart a 
type system progress report, sag 
1976—June 30, 1976. 


Electric 
(USA). Advanced Saeee Ly Div.). i976 Contract E aT 1)- 


3043-PHA-3. 109p. Dep. 
Research a on the active pro- 
ena te The tasks include thermal insulation 
and thermal p: tion; thermal converter; blood pump and power 
comirs: ea a and I hydraulics; a integration and interfacing; 
VBM system performance; system fabrications; added 
IVBM blood =_— fabrication; IVBM system life testing; and reli- 
ability and quality assurance. (TFD) 


21907 (DPST—76-128-10) 7°*Pu fuel form processes. Savannah 
River Laboratory monthly report. (Du Pont de Nemours (E.I.) and 
Co., Aiken, S.C. (USA). Savannah River Lab.). Oct 1976. Contract 
E(08-2)-1. 69p. Dep. NTIS $4.50. 

Progress is reported on the devel t of *°*Pu fuels. Nine 
of 61 H-Area B-Line production runs of ***PuO, contained fines. 
Except for one run which contained a major quantity, the amount of 
fines observed appears not to be sufficient to ect MHW fuel 
fabrication. Hydrogen peroxide, used as a Pu(VI) reductant for 
Pu(IV) a caused large increases in the quantities of 
fines, poorly formed particles, and Pu(III) coprecipitation. The fines 
inhibited filtering of plutonium oxalate precipitates. Studies on reor- 
dering or deleting process steps have shown that the method of feed 
pou = see to hot pressing of **PuO, fuel forms has a 

ect on fuel microstructure and performance. The con- 
struction of the Plutonium Experimental Facility is 86 percent com- 
plete. 


21908 Let ga 11) **Pu fuel form Savannah 
River Laboratory monthly report. (Du Pont de Nemours (E.I.) and 
Co., Aiken, S.C. (USA). | Ramer River Lab.). Nov 1976. Contract 
E(08- 2)-1. 3lp. Dep. NTIS $4.00. 

Progress is reported on the development of ?**Pu fuels. Multi- 
hundred watt pellets can be hot pressed directly from calcined, 
Pu(IV) oxalate at the same womens and time used in the present 
PuFF process if the pressure is 7500 psi rather than 3000 psi. Studies 
to determine the cause of cracking in hot-pressed and heat-treated 
pellets indicate that neither differential sintering nor phase transfor- 
mations alone are responsible for the large cracks observed in 
homogeneous pellets. Metallographic examination of etched speci- 
mens of aged and heated 80 percent-dense ***PuO» confirmed that 
the severity of grain-boundary damage caused by helium accumula- 
tion decreased near the edges of the high density areas within the 
specimens. The shielding windows for Plutonium Experimental 

acility have been received and installed. One was cracked and is 
therefore being returned to the manufacturer. 


21909 (TE—4209-100-76) Preliminary design review document 


(phase I). (Thermo Electron Corp., Waltham, Mass. (USA)). 
11 Jun 1976. Contract EY-76-C-03-112 ;SUB-P-399625. 83p. Dep. 
NTIS $5.00. 

The status of the effort to apply MULTI-FOIL thermal 
insulation in an effective manner to Ground Development 
System (GDS) is reviewed. Heat loss measurements made on cylin- 

rical and elbow heat sources using “Tape” and “Conventional” 
MULTI-FOIL indicate that the thermal losses are comparable on a 
r layer basis. However, use of the tape incurs a weight penalty, per 
yer, of about 20 percent. The effective thermal emissivity of the 
nickel ventions: pai MULTI-FOIL is approximately 0.32. 
Parametric studies of GDS insulation losses (using a computer 
— developed for this | eae. indicate: (1) that the Heat 
rce —, (HSA) “- losses are a major fraction of the total 
and (2) tha i reduction in heat loss is possible by 
optimizing the distribution of foil layers. A meltdown test of a 
miniature SSA configuration suggests that additional MULTI-FOIL 
layers can be safety added to the HSA insulation. Test data indicate 
thet "Blectroformed”™ MULTI-FOIL insulation assemblies (as a con- 
sequence = decreased edge loss and lower foil emissivity) are 
——s four times as effective as either Conventional” or 

z MU. TI-FOIL packages on a weight basis. Preliminary 
GDS insulation design and planning have been completed. 


21910 tn St Zirconia-foil compatibility test. Phase 
tron Engineering Corp., Waltham, Mass. (USA)). 1 


I. (Thermo Elec 


NTIS $4.00. 

The objective of the tests was to characterize the compatibil- 
ity of zirconia powder with candidate foil materials for tion 
to the Brayton ULTI- 
FOIL meltdown experiments and compatibili 
the current foil material choices for the BIPS “ould be 
ered. Specifically, the items of concern are: (1) higher than anticipat- 
ed rate of nickel vaporization, (2) compatibility of the zirconia 
coating with nickel above 600°C, and (3) compatibility of the 
zirconia coating with columbium at temperatures up to 950°C. 
Chemical interaction between the zirconia coating and the substrate 
foil would degrade the insulation characteristics of the MULTI- 
FOIL. The tests investigated the compatibilities of zirconia coa 
with nickel, niobium, molybdenum and oxidized nickel foils. 
data from these compatibility tests provide additional information for 
system modification. 


21911 (TID—27251) Preliminary Failure Modes, ay a and 
Criticality Analysis (FMECA) of the conceptual Brayton Isotope 
Power System (BIPS) System. Miller, L.G. (AiResearch Mf; 
Co. of Arizona, Phoenix (USA)). 12 Jan 1976. Contract EY- 76-C-08. 
1123. 68p. Dep. NTIS $4.50. 

A failure modes, effects and criticality analysis (FMECA) 
was made of - Brayton Isotope Power System Flight System 


(BIPS-FS) as presently conceived. The components analyzed in- 
clude: Mini-BRU - Source Assembly (HSA); Mini-Brayton Re- 
cuperator (MBR); 


Radiator; Ducts and Bellows, Insulation 
System; Controls; i. sotope Heat Source (IHS). (TFD) 


21912 (TID—27252) Brayton Isotope Power System. Phase I. 
(Ground demonstration em) tion Control Document 
(CCD). (AiResearch Mfg. Co. of Arizona, Phoenix — 15 Mar 
1976. Contract EY- 76-C.03- 1123. 238p. Dep. NTIS $8.00. 

The configuration control document (CcD) defines the 
BIPS-GDS configuration. The GDS configuration is similar to a 
conceptual flight system design, referred to as the BIPS-FS, which is 
discussed in “. I. The BIPS is being developed by ERDA as a 500 
to 2000 W(e), 7-y life, space power system utilizing a closed Brayton 
cycle gas turbine engine to convert thermal energy (from an isotope 
heat source) to electrical energy at a net efficiency exceeding 25 
percent. The CCD relates to Phase I of an ERDA Program to 
qualify a dynamic system for launch in the early 1980's. Phase I is a 
35-month effort to provide an FS conceptual design and GDS 

—- fabrication, and test. The baseline is a 7-year life, 450-pound, 
Wit), 1300 W(e) system which will use two multihundred watt 
(MHW) isotope heat sources being developed. 


21913 (TID—27255) Transient analysis isotope Brayton flight 
system. (AiResearch Mfg. Co. of Arizona, Phoenix (USA)). 19 May 
1975. Contract EY-76-C-03-1123;SUB-NAS-3-18517. 203p. Dep. 
NTIS $7.75. 

Results of a study of the transient performance of the Isotope 
Brayton Flight System (IBFS) are presented. 


21914 (TID—27256) Brayton Isotope Power System (BIPS) fa- 
cility specification. (AiResearch Mfg. Co. of Arizona, Phoenix 
(USA). 31 May 1976. Contract EY-76-C-03-1123. 89p. Dep. NTIS 
$5.00 


uirements for the Brayton Isotope Power System 
1PS)/Ground eS System (GDS) assembly and test 
facility are defined. The facility will include provisions for a com- 
plete test laboratory for GDS checkout - Be ormance, and endur- 
ance testing, and a contamination-controlled area for assembly, fabri- 
cation, storage, and stora: pd preparation of GDS components. Speci- 
fications, schedules, and drawings are included. 


21915 (TID—27257) Procurement specification high vacuum test 
chamber and pumping system. (AiResearch Mfg. Co. of Arizona, 
Phoenix ee 31 May 1976. Contract EY.76-C.03. 1123. 62p. 
Dep. NTIS $4.50 

The specification establishes requirements for a high-vacuum 
test chamber, associated vacuum pumps, valves, controls, and instru- 
mentation that shall be designed and fabricated for use as a test 
chamber for testing a closed loop Brayton Isotope Power System 
(BIPS) Ground Demonstration System (GDS). The vacuum system 
shall include all instrumentation required for pressure measurement 
and control of the vacuum pumping system. A general outline of the 
BIPS-GDS in the vacuum chamber and the preliminary piping and 
instrumentation interface to the vacuum chamber are shown. 


21916 (TID—27262) Brayton Isotope Power System (BIPS) 
design layout summary. (AiResearch os Co. of Arizona, Phoenix 
-— 1s Jun 1976. Contract EY-76-C-03-1123. 75p. Dep. NTIS 


A summary of the Brayton Isotope Power Systems (BIPS) 
design layout dra is ag pee These = pan were generated 
in compliance with (Prelimina’ a of the BIPS Ground 
Demonstration a of Phase I of the DA sponsored BIPS 
contract E(04-3)-1123. 
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21917 age ly Program plan for the Brayton Isotope 
Power System. Phase I. Design, no and test of the Brayton 
Isotope Power System. (AiResearch Mfg. Co. of Arizona, Phoenix 
= 22 Oct 1975) Contract EY-76-C-03-1123. 56p. Dep. NTIS 
.50. 


Phase I of an overall program for the development of a 500 to 
2000 W(e) —- 7-y life, power system for space vehicles is 
discussed. The system uses a closed Brayton dynamic system to 
convert energy from an isotope heat source at a net efficiency 
greater than 25 percent. This first phase, a 35-month effort, is for the 
conceptual design of a 1300 W(e e), 450 Ib flight system and the 
design, fabrication, and test of a ground demonstration system. The 
flight system will use, for the baseline design, two of the multi- 
hundred-watt — heat sources being developed. The Ground 
Demonstration —— will simulate, as closely as possible, the 
Brayton Isotope Power Flight System and will utilize components 
and technology being developed Yor th the Mini-Brayton rotating unit, 
recuperator and heat source assembly, respectively. The Ground 
Demonstration System includes a performance test and a 1000-h 
endurance test. 


21918 (TID—27270) Supplement ERDA BIPS preliminary 
design review. (AiResearch Mfg. Co. of ooo — (USA)). 
1976. Contract EY-76-C-03-1123. 84p. Dep. NTIS $ 

Preliminary design criteria for various nell and sup- 
pr _ for the Brayton Isotope Power System are depicted. 


21919 (TID—27277) Preliminary evaluation of the mini-BRU 
turbine plenum in superalloy and the currently available heat exchang- 
er for the BIPS workhorse system. Yang, S.J. (AiResearch Mfg. Co. 
of Arizona, Phoenix ry 11 May 1976. Contract EY-76-C-03- 
1123. 11p. Dep. NTIS $3.50 

e Mini-BRU turbine plenum and nozzle assembly in super- 
alloy and the currently available L.A. heat exchanger have been 
examined for the BIPS workhorse system. Waspaloy can be used as 
the material of construction for the plenum and nozzle assembly. 
The L.A. heat exchanger can be utilized in the workhorse system 
with recommended modification. 


21920 (T a el Technical proposal: design and fabrication 
of a superalloy BIPS workhorse loop and technical assessment of an 
optimized superalloy flight system. (AiResearch Mfg. Co. of Arizona, 
ase (USA)). 5 Mar 1976. Cor Contract EY-76-C-03-1123. 12p. Dep. 
An rails pro proposed to the existing Brayton 
‘Isotope Power System firs) co Contract E(04-3)-1123. The proposed 
rogram includes the design and fabrication of a aeniiey BIPS 
‘workhorse” loop and the technical assessment of an optimized 
superalloy flight system (FS). 


21921 (TID—27298) Engineering report: vacuum test facility 
requirements ERDA BIPS GDS. Meshew, A.D. (AiResearch Mfg. 
Co. of Arizona, Phoenix (USA)). 15 Mar 1976. Contract EY-7 
03-1123. 32p. . NTIS $4.00. 

Results of a study undertaken to define the requirements for a 
reference vacuum test facility, as well as some a 
for the Phase I Brayton Isotope Power System (BIPS) Ground 
Demonstration System (GDS) are reported. The vacuum system is 
required to simulate the space environment in which the BIPS flight 
system will function. The BIPS GDS will require a high vacuum 
environment during performance and endurance testing to enable the 
multi-foil insulation to be effective and to web S refractory 
alloys from contaminant attack. Assuming proper techniques of 
manufacturing, storage, application and final argon back-flushing 
and bake-out are on the multi-foil insulation, adequate contain- 
ment protection will be assured. The available test data indicate that 
the maximum pressure at which the multi-foil insulation is cffective 
is on the order of 1 x 10~* torr. Protection of the refractory materials 
requires that the partial pressures of oxidizing and reducing elements 
be limited to the number of —— and time-dependent levels (yet 
to be defined) when the refractory materials are above 450°F. 


21922 (TID—27299) Test plan: Brayton Isotope Power System 
Ground Demonstration System (BIPS-GDS). (AiResearch Mfg. Co. 
Phoenix = 13 Jun 1976. Contract EY-76-C-03- 
. Dep. NTIS 
arpa ofthis et plan ist rovide an overall outline 
of all testing to be accomplished on the GDS. Included in this test 
plan are inistrative my ree instrumentation accuracies, 
instrumentation, equipment tions, system test setup, and facility 
installation. The test program will enable collection of sufficient - 
to establish material, component, and system design integrity. The 
data will also be used to establish and evaluate component and 
— performance and reliability characteristics, verification of 
roper system com t integration prior to initiation of Phase II, 
os nd flight : system (ES) development. 


21923 (TID—27300) —— Isotope Power System (BIPS). 
Phase I: Integrated Program Plan (IPP). Report 75-311574A. (AiRe- 


of 
1123. 4! 


ERA VOL. 2, NO. 9 


. Co. of Arizona, Phoenix Se 27 May 1976. Contract 
BY76 Obi. 62p. Dep. NTIS $4. 

The government, AIRPHX, AIRLA, and contractor BIPS 
ae gy coordination efforts are discussed. These coordination cf- 

rts are essential for defining program objectives, and achieving 

these objectives in an efficient manner. The IPP outlines a lo 
range effort intended to: (a) develop end product confidence; (b 
identify soumnnatt and contractor activities pertinent and contribu- 
tory to BIPS development; (c) recommend government and contrac- 
tor activities required to ensure BIPS program success; (d) establish 
activity priorities based on program cost and schedule impacts, and 
achievement of technical objectives; (e) coordinate the efforts of 
contributing agencies; (f) provide general information and, to a 
limited extent, BIPS related development activity status to 
program planning guidance. 


21924 Microwatt thermoelectric generator. Goslee, D.E. (to Nu- 
clear Battery Corp.). US Patent 3,984,258. 5 Oct 1976. Filed date 18 
Jul 1974. 4p. 

A microwatt thermoelectric generator suitable for implanting 
in the body is described. The disclosed generator utilizes a nuclear 
energy source. Provision is made for temporary electrical connec- 
tion to the generator for testing purposes, and for ensuring that the 
heat generated by the nuclear source does not bypass the pile. Also 
disclosed is a getter which is resistant to e during sintering, 
and a foil guration for controlling the radiation of heat from the 
nuclear source to the hot plate of the pile. 


HYDROGEN 


21925 ory DAP (lastly Status of the hydrogen-energy system 
—-. 2 D.P. (Institute of Gas Technology, — Til. 
— erA Institute of Gas Technology, Chicago, I 

i 13. world gas conference; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (7 Jun 1976). 

Much attention has been given to the concept of using hydro- 
gen as a gaseous carrier of energy produced from the new sources, 
such as nuclear and solar, to conventional energy users. The natural 
oe industry has an opportunity to share in the delivery of the energy 


these new sources by using its existing pipelines and marketing 
capability to distribute hydrogen, if ey oy fuel is truly a viable 


transmission, enic, hydride, and pressure storage of hydrogen; 
and on the use of hydrogen as a fuel for vehicles, aircraft, and other 
domestic purposes. Before hydrogen can take its place as a useful 

and economical energy carrier, more technical information is needed 
in areas of pipeline and compressor materials, compatibility of distri- 
bution systems, and tolerance of utilization devices to mixtures of 
hydrogen and methane and considerably more effort must be devot- 
ed to developing hydrogen-production techniques that will reduce 
hydrogen’s cost. 


PRODUCTION 
REFER ALSO TO CITATION(S) 22675 


rn ee aeae Production of hydrogen from nuclear 
ors P. (Institute of Gas Technology, Chicago, Il. 
(USA)). 197 18p. ‘Testis pg Gas Technology, Chicago, IL. 
From 7. synthetic es rr um; Chicago, Illinois, 
United States of America SA) (27 Oct 1975 
The use of nuclear phos er sever gd in the of hydrogen by 
a Se hybrid thermochemical/ 


processes, 
electrochemical S| nuclear irradiation, and nuclear-assisted 
production from fuels is discussed. (LK) 


21927 Method and device for the production of gases rich in 
ae, ee 2; Rupe, J.H.; Kushida, R.O. (to National 
German(FR 


Aeronautics Space ). G) Patent 
2,439, gi 7} Mar 197 1975. 2ip. (in German). 


Genes rich in hydrogen for driving motor vehicle engines can 
be produced by injecting water into a mixture of air and hydrocar- 
route trough paral ouiaion whereby the wat ns 
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tions. The complicated design and construction necessary until now 
for hydrogen generators is eliminated because a partial oxidation 
process is to generate the energy which is required for the 
steam fission reaction. 


THERMOCHEMICAL PROCESSES 


21928 Process for thermochemically producing hydrogen. Bam- 
berger, C.E.; Richardson, D.M. (to Energy Research and Develop- 
ment Administration). US Patent 3,996,343. 7 Dec 1976. Filed date 
27 Jan Hyde rhe 

drogen is produced by the reaction of water with chromi- 
— and strontium oxide. The hydrogen producing reac- 
tion is combined with other reactions to produce a closed chemical 
cycle for the thermal decomposition of water. 


BIOSYNTHESIS 


21929 Long-range concepts: applications of photosynthetic hydro- 
gen production fixation research. Mitsui, A. (Univ. of 
Miami, FL). pp 653-672 of In Capturing the sun through bioconver- 
sion. Washington, DC; Washington Center (1976). 

From Conference on — the sun through bioconver- 
sion; Washington, District of Columbia, United States of America 
(USA) ro 10 Mar 1976). 

See CONF-760354—. 

The use of the ability of marine photosynthetic organisms to 
produce hydrogen and fix nitrogen is discussed from the following 
aspects: fuel production, food production, advantages of the photo- 
synthetic system of marine microorganisms, the os of solar 
energy bioconversion efficiency, and approaches to solving the 
bioconversion efficiency problem. 


STEAM-IRON PROCESS 
REFER ALSO TO CITATION(S) 21532 


21930 (CONF-761064—5) Status of the steam-iron 
Tarman, P.B.; Punwani, D.V. (Institute of Gas Technology, Chica- 
go, Ill. (USA)). 1976. gare yep me jie. Dep. 


iS $3.50. 
From 8. synthetic es Chicago, Illinois, 
United States of America SA) (18 Oct a. 


Construction of the pilot plant se ~~ tember 1975; 
mechanical completion was achieved in July 1976. tion of the 
reactors and of the steel deckwork around Gen was completed in 
March 1976. During the latter stages of plant construction, efforts 
were concentrated on commissioning of the peripheral systems. The 
slurry vaporizer has been tested, and although tests of longer dura- 
tion will be ni and more concentrated slurries will have to be 
vaporized, it is believed that the sy St of high-pressure slurry 
vaporization was demonstrated. ternal refractory tlk has 
been cured. Several support programs are underway. 

studies program is to develop improved iron solids a use in a 
steam-iron process. Sixty-seven attrition tests and 56 reactivity tests 
have been made on a variety of catalysts and support materials. 
Twenty-six tests were conducted with a Western Kentucky bitumi- 
nous coal char. 


21931 (CONF-7510149—3) Status of the steam-iron program. 
Tarman, P.B. (Institute of Gas yay Chicago, Ill. (USA)). 
1975. ae E(49-18)-2435. be Dep. $3.50. ae 
rom 7. synthetic pi symposium; Chicago, Illinois, 

United States of America (USA) (27 Oct 1975). 

The pilot plant design and construction are discussed. Sup- 
porting ies carried out include tests to establish the operating 
adie necessary for non-agglomerating, fluidized bed reducing 
gas production. 7 oe tests were made to establish the 
Operating ranges of char-water slurry feed system. Com 
studies were made to establish the operating range of the combi 
producer and steam—iron reactor system. A program was begun to 
evaluate other chars for use in the pilot plant and to develop iron 
solids for future operation of the process. ax 


PARTIAL OXIDATION PROCESSES 


21932 Method of producing gas mixtures 

and CO by a 

09s en eee 6 ae ee ee 
dered-flow gas generator. Crouch, W.B. (to Texaco Deve 
Corp., New ¥ York (USA)). German(FRG) Patent 2,450,961/A/. 6 
ee German). 


the peceten af bn gn aiueen mute natives 
CO takes p in an unhindered-flow generator at an autogenic 
temperature of about 816°C to 1,927°C and at a of about 1 
to 350 atmospheres. The oxidation is pid come hy gen 
ence of a temperature (NHs), where the NHs is added 
together with the hydrocarbon-containing fuels into the reaction 
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zone. The NH; may be introduced in liquid form or as a gas. The 
oxygen-containing gas is air, oxygen-enriched air or oxygen. 
The h -con fuel can be used in the fo state: 


taining 
ler tasemiied tame ler sunetion eane The temperature must be 
below the cracking temperature. 


STORAGE 


CHEMISORPTION 


21933 (BNL—21723) Hydrogen storage via metal hydrides for 
utility and automotive energy storage applications. Salzano, F.J.; 
Braun, C.; Beaufrere, A.; Srinivasan, S.; Strickland, G.; Reilly, J.J.; 
Waide, Cc. (Brookhaven "National Lab., Upton, N.Y. (USA)). Au 
ae 9 Contract E(30-1)-16. 54p. (CONF- 761044—1). Dep. NTI NTIS 


From 26. Canadian Society of Chemical Engineers confer- 
ence; Toronto, Canada (4 Oct 1976). 

Brookhaven National Laboratory is currently supported by 
ERDA to develop the technology and techniques for storing hydro- 
gen via metal hydrides. Hydrogen is able to react with a wide 

variety of metal and metal alloy materials to form hydride com- 
pounds of —— and metals. These compounds differ in stabil- 
ity—some are relatively unstable and can be readily formed and 
decomposed at low temperatures. The use of these systems for 
hydrogen storage involves the design of heat exchanger and mass 
transfer systems, i.e., removal of heat during the charging reaction 
and addition of heat during the discharge reaction. The most notable 
example of a metal hydride material is iron titanium which shows 
promise of being economical for a number of near term hydrogen 
storage applications. Recent work and progress on the development 
of metal hydrides for hydrogen storage connected with utility 
energy storage applications and natural gas supplementation are 
discussed and electric-to-electric storage system is ribed in some 
detail. A system of energy storage involving the electrolysis of 
hydrochloric acid is described which would utilize metal hydrides to 
store the hydrogen. In addition, the use of metal hydrides for 
hydrogen storage in automotive systems is described. 


21934 Device for converting caloric into mechanical energy. 
Meijer, R.J. (to Philips Gloeilampenfabrieken N.V.). German(FRG) 
Patent 21 10,042/B/. 15 Jan 1976. 6p. (In German). 
4 figs. Available from Dt. Patentamt, Muenchen (FRG). 
The invention relates to: a) a combination of a hot-gas engine 
heated with hydrogen and hydrogen storage on the basis of metal 
hydrides, b) a favorable use of the waste heat for the desorption of 
the hydrogen stored in the form of hydrides, c) the carry-off of the 
hydride formation heat during the hydrogen charging of the hydride 
storage, d) the chemical composition of the hydrides-forming alloys. 


INDUSTRIAL AND COMMERCIAL USE 


REFER ALSO TO CITATION(S) 22793, 22794 


PROPERTIES 
REFER ALSO TO CITATION(S) 22806 


21935 Extrinsic field effect and absolute para-hy conver- 
sion rate on lutetia. Madhusudhan, C.P.; Selwood, P.W. (Univ. of 
California, Santa Barbara). J. Catal; 45: No. 1, 106-109(Oct 1976). 
Absolute nondissociative -hydrogen conversion rates 

pe been measured on activated lutetia. A rate change averaging - 
50 percent was found when the catalyst was placed in a magnetic 
field of 40 Oe. In the temperature region of 300°K and at pressures 
of 2 to 8 kN.m~%, the rate data are most nearly consistent with a 
vibrational mechanism. No major change in mechanism, as com- 
> er seaeea eases carats tae calcein 


OTHER SYNTHETIC AND NATURAL 
FUELS 


HYDROCARBON FUELS 
REFER ALSO TO CITATION(S) 21981, 22355 
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21936 Acetylene in the future. Blavier, M.; Lefebvre, G. Rev. 
Inst. Fr. Pet. Ann. Combust. Liquides; 31: No. 1, 149-172(1976). (In 
French). 

The increase in crude-oil re has enormously increased that 
of ethylene. Acetylene synthesis b y processes using an electric arc 
could, in the years to come, profit from the low cost of electricity as 
the result of the implementation of nuclear power plants. These two 
basic facts are used as the point of departure for studying the 

ible economic position of acetylene in the future. Some econom- 
ic singularities, especially if there should be a new price rise for 
crude oil, might perhaps justify a local and limited revival of the 
acetylene industry. 18 refs. 


PROPERTIES 


21937 (BNL—21977) Quenched flames with inhibitors: a theo- 
retical analysis (theoretical analysis of quenched flames). Krishna, 
C.R.; Prasad, C.R.; Klemm, R.B. (Brookhaven National Lab., 
Upton, N.Y. (USA)). 1976. Contract EY-76-C-02-0016. 24p. (CONF- 
761137—2). Dep. NTIS $3.50. 

From Eastern section of the Combustion Institute meeting; 
Nev isto.” Pennsylvania, United States of America (USA) (18 

Ov 

A simple non-adiabatic, premixed flame model was developed 
to represent flat-flames sitting above a cooled burner. Chemical 
reactions were represented by ee case 4 Arrhenius kinetics in one- 
dimensional flame equations. The boundary conditions included heat 
loss to the burner. The multiple eigen value problem was solved 
numerically. Some experimental results for methane-air flames on 
such burners were simulated with good agreement. The computa- 
tions were extended to represent methyl bromide inhibited flames; in 
this case, however, simulation of the experimental results required a 
change in the activation energy proportional to the inhibitor concen- 
tration. This ny pre can be interpreted to imply a chemical 
mechanism for the methyl bromide inhibition. Extinction conditions 
were ——— for clean and inhibited flames by increasing the 
amounts of “inert” nitrogen and inhibitor respectively. A heat loss 
parameter was defined and shown to be nearly constant at the 
several extinction conditions. This was suggested as a plausible 
— for extinction correlation that had been proposed previ- 
ously. 


21938 peg ae Investigation of the relationship between 
quasi-global and detailed kinetics mechanisms for the combustion of 
methane. Creighton, J.R. (California Univ., Eeanhane (USA). Law- 
rence Livermore Lab.). 12 Nov 1976. Contract W-7405-ENG-48. 
15p. (CONF-761137—1). Dep. NTIS $3.50 

From Eastern section of the Combustion Institute meeting; 
— Pennsylvania, United States of America (USA) (18 

ov 1976) 


A quasi-global model for the induction time in methane 
combustion has been developed by Fam the results of calcula- 
tions with a detailed chemica k kinetics model. Good agreement with 
experiment is found for densities below atmospheric. The reason for 
disagreement at higher densities is understood, although a mathemat- 
ical expression has not been obtained. The method used has yielded 
insight into the reaction mechanism that could not be obtained by 
curve fitting experimental data. Further work is required to extend 
- model to higher densities and to model the region of energy 
release. 


21939 Comparative study of fuel-air Otto cycle for five different 
fuels. Khan, S.R.; Malik, K.A. (Aligarh Muslim Univ., India). J. Inst. 
Eng. (India), Mech. Eng. Div.; 56: 123-127(Nov 1975). 

The paper is concerned with the analysis of fuel-air otto cycle 
using a digital computer. Earlier work in this direction is briefly 
discussed and results of calculations for five different fuels, viz, 
octane, octene, ethanol (ethyl alcohol), ammonia, and nitromethane 
are presented graphically. The paper concludes that the thermal 
efficiency and indicated mean effective pressure continue to increase 
with increase in compression ratio. However, the effect on NO and 
CO emission is in reverse. Further, the indicated mean effective 
cap decreases with increased percentage of exhaust gas recircu- 
ation and water addition. 12 refs. 


21940 PVT and vapor pressure measurements on ethane. op 3 
G.C.; Tsumura, R. (NBS, Boulder, CO). J. Res. Natl. Bur. Stand., A 
80A: No. 1, 35- 39(1976). 

New measurements of the vapor pressures and PVT proper- 
ties of ethane are reported. PVT determinations have been made 
from near the triple point to 320 K at pressures to 33 MPa. The 
density range investigated extends to more than a times the 
critical density. The new measurements of the vapor pressures of 
ethane extend from 160 K to near the critical int ie measure- 
ments have been made as part of a comprehensive program to 
provide the required experimental data and to develop suitable 
calculation techniques for determining properties of liquefied fuel 
gases. 12 refs. 
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21941 R process for gas washing to purify fuel or 
synthesis gases. Gruenewald, G.W.; Hochgesand, G. (to Metallge- 

selischaft A.G., Frankfurt am Main (Germany, F.R.)). 


cee Patent 1,494,807/B/. 16 Jan 1975. 5p. (In German). 
2 figs. 


In this process the organic solvent acting as physical absor- 
bent used for the purification of fuel and synthesis gases under 
pressure is freed from the absorbed impurities by pressure-releasing 
and heating and/or stripping in several stages. In this process, the 
gas mixture escaping from the first pressure-releasing stage from the 
loaded absorbent is washed in a reabsorption zone with further 
pressure-released absorbents from a following pressure-releasing 
stage. The absorbent introduced into the reabsorption zone as wash- 
ing liquid is released to atmospheric pressure and is brought to the 
pressure of the first releasing stage by means of a pump. Further 
degasification by stripping takes place before returning the absorbent 
to the reabsorption zone. 


21942 Processes for the conversion of solid wastes and biomass 
fuels to clean energy forms. Huffman, G.L. (Fuels Industrial Environ- 
ment, Cincinnati). pp 454-484 of In Capturing the sun through 
bioconversion. Washington, DC; Washington Center (1976). 

From Conference on capturing the sun through bioconver- 
sion; Washington, District of Columbia, United States of America 
(USA) (10 Mar 1976). 

See CONF-760354—. 

Projections are included which estimate how much solid 
waste and biomass materials are potentially available as fuel sources 
of the future. Solid waste could supply anywhere from 1 to 12% of 
our national energy requirement, depending upon economics. Bio- 
mass could potentially supply an even greater amount, perhaps 
enough to make us independent of foreign energy, but this eventual- 
ity must await large-scale research and development activities up- 
stream of any widespread implementation of the technologies in- 
volved. Some 24 waste-as-fuel processes, and projects which encom- 
pass them, are described with the caveat that they should be perti- 
nent to biomass energy recovery options of the future. The processes 
fall into these categories: (1) waste combustion; (2) waste pyrolysis; 
and (3) waste bioconversion processes. Examples of some of the 
EPA- and industry-sponsored projects described include: the Saugus 
(Massachusetts) Waterwall Incineration Project; the EPA/Union 
Electric/St. Louis Waste Co-firing with Coal Project; the EPA 
CPU-400 Waste Fluidized Bed Combustion Project; the EPA Pro- 
jects with Monsanto and Occidental in Pyrolysis; the Union Carbide 
Purox eae Project; and the Institute of Gas Technology 
BIOGAS Project. 


21943 Method for purifying fuel and synthesis 
Gruenewald, G.W.; Hochgesand, G. (to Metallgesellschaft AG. 
Frankfurt am Main (Germany, F.R.)). German(FRG) Patent 
a 6 May 1976. 6p. (In German). 
1 fi 
The invention is based on a two-step process for purifying 
fuel and synthesis gases under pressure which works with an organic 
solvent as absorbent at temperatures below 0°C, with complete 
selphide rick of the absorbent and with recovery of a hydrogen 
hide-rich and a sulphur-free off-gas current. The absorbent origi- 
alae from the first washing tower containing part of the CO. and 
the whole hydrogen sulphide is regenerated by pressure-releasing 
and boiling, then cooled and placed on the head of the second 
washing tower. By using on the whole a considerably larger — 
of absorbent, one can totally free the gases here of CO2. A part- 
current of absorbent containing CO: is fed back into the first stage 
without regeneration, whilst the remaining part is CO2-regenerated 
by pressure releasing. 


CHEMICAL SYNTHESIS 
REFER ALSO TO CITATION(S) 22735 


21944 (COG—2982-7) Conversion of waste material to 
gasoline. Kuester, J.L. (Arizona State Univ., Tempe (USA). Coll. of 
Engineering and Applied Sciences). 1976. Contract E(11-1)-2982. 7p. 
(CONF-761016—6). Dep. NTIS $3.50. 

From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 

The present status of a development project to convert organ- 
ic waste material to gasoline has been described. The method is 
based on the Fischer-Tropsch synthesis of straight-chain hydrocar- 
bons from the pyrolysis gas with the subsequent reforming of these 
hydrocarbons to gasoline. The concept appears technically feasible. 
Implementation on a large scale is dependent on refinements in 
process performance and demonstrated operational reliability. If 
these objectives are achieved, the process economics could be attrac- 
tive. 
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21945 Use of wastes for biomass production. protein. Basile, Bap 28- 
599 of In Capturing the sun through bioconversion. Washington, 
DC; Washington Center (1976). 

From Conference on copeesing g the sun through bioconver- 

m; Washington, District of Columbia, United States of America 
(USA) _ Mar 1976). 
Petes ap acyie 

A concept for an energy recovery system using both 
tural and domestic wastes for biomass production is el te 
components of the system (community, sewage treatment plant, 
composting facility, animal wastes, energy crop, and energy plant) 
are discussed separately. (JSR) 


PREPARATION FROM WASTES OR BIOMASS 


REFER ALSO TO CITATION(S) 21971, 21999, 22000, 22001, 
22737, 22738 


21946 (LBL—5387) Hydrocarbons via thesis. Calvin, 
M. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 15 
Sep 1976. Contract W-7405-ENG-48. 62p. (CONF-761046—1). Dep. 
NTIS $4.50. 

From ACS rubber division meeting; San Francisco, Califor- 
nia, United States of America (USA) (4 Oct 1976). 

Photosynthesis, both natural and as a model process, is exam- 
ined as a gone annually renewable resource for both material and 
energy. conversion of carbohydrate from cane and other 
sources through fermentation alcohol to hydrocarbon may again 
become economic in the light of improved fermentation technology 
and the rising price of hydrocarbon. Even the direct photosynthetic 
production of hydrocarbon from known sources (Hevea, etc.) or 
newly bred ones seems possible in view of the large number of 

species and new techniques of plant cell cloning which have already 

been successful on sugar cane. Anal has already begun of other 
species of Euphorbia which can grow in the United States, especially 
in California. The molecular weight range of their yo peggy is 
much lower than that for Hevea, being about 10,000 to 30,000 
instead of 500,000 to 2,000,000. Since only a few species of Euphor- 
bia have been analyzed and no breeding experiments have been 
done, both the molecular weight and yield of hydrocarbon may be 
expected to be very markedly influenced by the new procedures. 
Finally, more distantly, synthetic s constructed on the basis of 
our growing knowledge of the natural photosynthetic processes may 
produce fuel, fertilizer, and power. From our current knowledge of 
the natural quantum conversion process in green plants we can 
envisage several photoelectron transfer processes. Some steps in this 
sequence of transfer have already been demonstrated in synthetic 
systems. However, the actual physical construction of such a com- 
plete system is a more complex task. 


21947 (TID—27164) Bioconversion of agricultural wastes for 
pollution control and energy conservation. Final report. Jewell, W.J.; 
Davis, H.R.; Gunkel, W.W.; Lathwell, D.J.; Martin, J.H. Jr.; 
vw. TR; Morris, G.R.; Price, D.R.; Williams, D.W. (Cornell 
Univ., Ithaca, N.Y. (USA)). — 1976. Contract ERDA-NSF- 
741232A01. 341p. Dep. NTIS $10.00. 
The combination of concerns for energy shortages and pollu- 
tion control has renewed interest in the possibility of generating 
py A from organic wastes. This report is a comprehensive study of 
ibility of pans 2 eee eee nae S. dairies 
(ao and 100 Brod feedlots (1000 head) using the anaerobic 
fermentation process. The feasibility in technical, economic and 
practical terms is estimated. a energy use in manufacture of 
equipment and farm chemicals, the total energy use on 40 and 100 
cow dairies, and 1000 head feedlots were estimated to be 164 x 10% 
307 x 10% and 670 x 10° kcal per year, oo, The estimated 
maximum annual methane energy that co enerated on these 
operations was estimated as 216 x 10°, 473 x 10% Se 2280 x 10° kcal, 
respectively. Thus, a dairy farm in northern New York could 
produce more energy than it consumes, and a feedlot could produce 
more than 3 times the quantity consumed. The estimated costs of 
generating methane on 40 and 100 cow dairies and on a 1000 head 
beef feedlot were $22.80, $13.40, and $4.50 per 10* kcal. Detailed 
analyses of the three operations estimated that the actual costs for 
utilization would increase to $80, $39, and $11 per 10° kcal for 
specific operations, respectively. Farms with more than 100 cows 
can begin to consider the technology as an income producing 
operation. It is therefore concluded that anaerobic fermentation of 
agricultural wastes has significant potential and should receive in- 
creased attention. 


renewable biomass problems and pros- 
H.M. (Biomass Energy Inst. Inc., 


fuels from 
pects. Robertson, E.E.; Lapp, 
Winnipeg, Manitoba). pp 299-312 of In Capturing the sun through 


bioconversion. Washington, DC; Washin, 
From Conference on 

sion; Washington, District of 

(USA) (10 Mar 1976). 


Center (1976). 
sun through bioconver- 
umbia, United States of America 
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See CONF-760354—. 

Phang non vey pb Biomass Energy mesiete Se has 

been lopment o} lic understanding in Canada o 
Ss and — of renewable biomass energy. The fester 
the anaerobic biosynthesis of methane from animal 
wastes as well as other forms of wastes. The limiting factors in 
y maintaining a hydrocarbon cycle as a storage medium 
- Solar enctE) ‘gy and practical problems in its realization are indicat- 


21949 Gaseous fuels: Workshop No. 5. pp 313-316 of In Captur- 
ing the sun through bioconversion. Washington, DC; Washington 
Center (1976). 

From Conference on capturing the sun through bioconver- 
sion; Washington, District of Columbia, United States of America 
(USA) = Mar 1976). 

CONF-760354—. 

Foedstocks for conversion of biomass to gaseous fuels and the 
conversion processes available were discussed. Anaerobic digestion 
was emphasized, although one written comment on pyrolysis was 
submitted. In addition written comments were presented on the 
Taiwan biogas program and the laboratory results on methane 
fermentation of animal wastes which have led to the design of a pilot 
plant. (JSR) 


21950 Fuel gas production via bioconversion. Wise, D.L.; Went- 

=— R.L; Kispert, R.G. (Dynatech Research and Development 
Co., Cambridge, MA). pp 317-340 of In Capturing the rep through 

bioconversion. Washington, DC; Washington Center (197: 

From Conference on capturing the sun through ae 
sion; Washington, District of Columbia, United States of America 
(USA) (10 Mar 1976). 

See CONF-760354—. 

Processes having potential for production of meaningful sup- 
plies of fuel gas from organic materials were reviewed. Fuel gas 
production from animal waste aj ae to have the greatest poten- 
tial for short-term alleviation of the natural gas supply problem in 
the United States. Plans for development of a mariculture system 
appeared to be merited due to the very large quantities of organic 
material that may be produced for the subsequent bioconversion to 
— - Employment of select bioconversion concepts was also 
fo to have practical application in the area of coal gasification. 
Fuel gas production from solid waste was determined to be at an 
advanced development stage. It was concluded that anaerobic diges- 
tion has progressed rapidly and clearly has practical merit beyond 
the traditional sewage sludge digestion application. Further develop- 
ment must stress larger scale processing units to obtain substantial 
supplies of fuel gas. Supportive engineering control and improve- 
ments associated with larger scale process development will be 
required. 


21951 Pyrogas from biomass. Lewis, F.M.; Ablow, C.M. (Stan- 
dard Research Inst., Menlo Park, CA). pp 341-356 of In Capturing 
the sun through bioconversion. Washington, DC; Washington 
Center (1976). 

From Conference on capturing the sun through bioconver- 
sion; Washington, District of Columbia, United States of America 
(USA) _ 10 Mar 1976). 

See CONF-760354—. 

Pyrogas can be produced by a number of pyrolysis processes 
that are now being f aos ~ sr for municipal refuse. This paper 
presents a sounanaiee analysis of the energy content of biomass and 
eastern coal, describes some of the thermodynamic fundamentals of 
pyrolysis processes, and illustrates some of the changes in the 
equilibrium gas composition that occur in the pyrogas as operating 
conditions are varied. 


21952 When the oil runs out: a survey of our primary energy 
sources and the fuel we can make from them. Reed, T.B. (Massachu- 
setts Inst. of Tech., Lexington). pp 366-388 of In Capturing the sun 
through bioconversion. Washington, DC; Washington Center (1976). 
From Conference on —— the sun t rough bioconver- 
sion; Washington, District of Columbia, United States of America 
(USA) ge 10 Mar 1976). 
See CONF-760354—. 
Through a bibliographic review it is shown that the energy 
and chemicals produced at the present from petroleum can also be 
produced from biomass. Particularly, methanol and pyrolysis oils 
pe supply most of our energy needs and could be produced in 
sufficient quantities from municipal, agricultural, and forest sources. 
Synthetic fuel conversion processes are reviewed. The wood gasifier 
used during World War II for operation of trucks and cars, and 
modern versions of the process are described. Some emphasis is 
placed on the proper scaling of synthetic fuel plants, which appears 
to be iene rather than the large-scale projects more often 
mentioned. (JSR) 


21953 ERDA projects on biomass conversion. Kirkbride, C.G. 
(Energy Research and Development Administration, Washington, 
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DC). pp 602-612 of In Capturing the sun through bivconversion. 
Washington, DC; Washington Center (1976). 

trom Conference on turing the sun through bioconver- 
sion; Washington, District of Columbia, United States of America 
(USA) (10 Mar 1976). 

See CONF-760354—. 

Two ERDA-sponsored research programs are described. The 
first is the construction and operation of an experimental plant in 
Pompano Beach to convert urban trash, primarily cellulose, to 
methane by an anaerobic digestion process. The purpose of the plant 
will be to establish the optimum production parameters. The second 
project is the enzymatic hydrolysis of cellulose to methane begun by 
the army at the Natick Laboratories some years ago. The principal 
difficulty in this process at the present is the necessity to transform 
cellulose from its crystalline to its amorphous form so that the 
enzyme can act on a sufficiently large area to increase the percent- 
age of conversion to cellulose. Other ERDA —— are tabulated 
to show the scope of interest in this subject. (JSR) 


21954 Long-range approaches to bioconversion. Zaborsky, O.R. 
(National Science Foundation, Washington, DC). pp 617-624 of In 
Capturing the sun through bioconversion. Washington, DC; Wash- 
ington Center (1976). 

From Conference on capturing the sun through bioconver- 
sion; Washington, District of Columbia, United States of America 
(USA) (10 Mar 1976). 

See CONF-760354—. 

Most current research on solar energy conversion is centered 
on the photosynthetic production of complex mixtures of macromo- 
lecules by the biomass with subsequent fermentative or enzymatic 
conversion to the desired fuel or food. The long-range strategy 
advocated in the present paper is the development of plants or 
microbes or isolated cellular components for the direct selective 
production of the desired end product without going through the 
intermediated fermentation or enzymatic step. (JSR) 


21955 Technology assessment in relation to the ocean food and 
energy farm project. Wilcox, H.A. (Naval Undersea Center, San 
Diego, CA). pp 691-700 of In Capturing the sun through bioconver- 
sion. Washington, DC; Washington Center (1976). 

From Conference on capturing the sun through bioconver- 
sion; Washington, District of Columbia, United States of America 
(USA) (10 Mar 1976). 

See CONF-760354—. 

The objectives of the Ocean Farm Project are to move the 
nations of the world toward energy self-sufficiency, food self-suffi- 
ciency, and the reduction and avoidance of thermal and other forms 
of pollution. An analysis is presented of the ible environmental 
and societal impacts both of this project and of the major alterna- 
tives to accomplish the same objectives. The development of ocean 
farm technology is found to be necessary on the basis that food and 
energy production from land-based biological growth is now limited 
by the dwindling availability of arable land. The world-wide thermal 
pollution problem is analyzed — the problem which will soon limit 
man’s maximum use-rate of the fossil fuels, of nuclear fuels, and of all 
other major energy sources not dervied from the earth's currently 
received solar energy. Possible problems associated with the hasty or 
unwise implementation of ocean farming are discussed. The conclu- 
sion is reached that sufficient time exists for mankind to avoid or 
solve these problems if he starts working on them now. 


21956 Potential alternative fuel derivatives from municipal solid 
wastes, Schnelle, J.F. Jr.; Yamamoto, J.H. pp 167-208 of In Ener; 
from solid waste utilization. Barnett, S.M. (ed.). Westport, Ch. 
TECHNOMIC Publishing Co., Inc. (1976). 

From 6. annual antipollution conference; Kingston, Rhode 
Island, United States of America (USA) (8 Jul 1975). 

See CONF-750778—. 

An economic and technical comparative evaluation is made 
of alternative methods for converting municipal refuse into energy. 
The alternative methods considered are steam generation by direct 
combustion, processing of the refuse into a ived fuel for 
consumption elsewhere, chemical conversion by pyrolysis or hydro- 
genation, and biochemical conversion by composting or i 
digestion. (JSR) 


21957 Energy and resource recovery from solid wastes. Mallan, 
G.M.; Titlow, E.I. (Garrett Research and Development Co., La 
Verne, CA). pp 221-250 of In Energy from solid waste utilization. 
Barnett, S.M. led). Westport, CT; TECHNOMIC Publishing Co., 
Inc. (1976). 

From 6. annual antipollution conference; Kingston, Rhode 
Island, United States of America (USA) (8 Jul 1975). 

See CONF-750778—. 

The Garrett Flash Pyrolysis Process (now the Occidental 
Flash Pyrolysis Process) is currently undergoing technical and feasi- 
bility testing in E] Cajon, California. The process is a complete, 
nonpolluting waste-management technique for converting munici 
wastes to a fuel oil similar to the conventional No. 6 fuel oil. 
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entire process consists of a front-end processing section for shred- 
ding the wastes and materials recovery, followed by flash pyrolysis 
of the organic fraction. The pyrolysis products are a fuel oil to be 
used in utility burners, and fuel gas and char which are used for 
process heating. The only waste product is water. A description is 
given of the total system and its economics. The front-end section is 
being offered on a commercial basis, to be used for the preparation 
of refuse-derived fuel. (JSR) 


21958 Union Carbide PUROX System for solid waste 

and resource recovery. Donegan, T.A. pp 251-259 of In Energy from 
solid waste utilization. Barnett, S.M. (ed.). Westport, CT; TECH- 
NOMIC Publishing Co., Inc. (1976). 

From 6. annual antipollution conference; Kingston, Rhode 
Island, United States of America (USA) (8 Jul 1975). 

See CONF-750778—. 

The PUROX System uses a ial oxidation process to 
convert municipal waste into a clean, low sulfur fuel gas and a sterile 
compact fused slag. The 286 BTU/SCF gas can be used as a 
substitute fuel in utility boilers. The characteristics of the gas are 
tabulated. (JSR) 


21959 Methane production from solid waste. Kispert, R.G.; 
Sadek, S.E.; Wise, D.L. (Dynatech R/D Co., Cambridge, MA). pp 
315-332 of In Energy from solid waste utilization. Barnett, S.M. 
(ed.). Westport, CT; TECHNOMIC Publishing Co., Inc. (1976). 

From 6. annual antipollution conference; Kingston, Rhode 
Island, United States of America (USA) (8 Jul 1975). 

See CONF-750778—. 

The four areas to be considered in an evaluation of anaerobic 
digestion of municipal wastes for the biosynthesis of methane are 
feed preparation, digestion, gas processing, and effluent disposal. A 
computer model was used to make an economic analysis of the 
process, including each of the four areas. The sensitivity of the 
process economics to changes in the input | me wpe was deter- 
mined. The potential impact of anaerobic digestion of municipal 
wastes was analyzed. An economic and technical evaluation of the 
process was made to define areas of research needed in order to 
prepare full-scale facility design. (JSR) 


ALCOHOL FUELS 


REFER ALSO TO CITATION(S) 22796 


PROPERTIES 
REFER ALSO TO CITATION(S) 21939 


21960 Liquid fuels: Workshop No. 6. pp 389-392 of In Capturing 
the sun through bioconversion. Washington, DC; Washington 
Center (1976). 

From Conference on capturing the sun through bioconver- 
sion; Washington, District of Columbia, United States of America 
(USA) (10 Mar 1976). 

See CONF-760354—. 

The discussion centered on the use of methanol- and ethanol- 
gasoline blends and 100% methanol as automotive fuels. The advan- 
tages and disadvantages of each were outlined. Other comments 
concerned the economics of fuel utilization, the production of oils 
from biomass, and exhaust emissions from alternative fuels. (JSR) 


21961 Speech held in Washington, March 11, 1976, on the bio- 
conversion conference “Capturing the Sun”. Vendil, D. (Swedish 
Methanol Development Co., Stockholm). pp 393-402 of In Captur- 
ing the sun through bioconversion. Washington, DC; Washington 
Center (1976). 

From Conference on nin the sun through bioconver- 
sion; Washington, District of Columbia, United States of America 
(USA) (10 Mar 1976). 

See CONF-760354—. 

A descriptive review is given of Swedish investigations on 
the possibility of introducing methanol as a motor fuel both in blends 
and as pure methanol in Otto engines and diesel engines. (JSR) 


21962 Volkswagen alternative fuel programs. Heitland, H. 
(Drive Train Research, Englewood Cliffs, NJ). pp 403-416 of In 
Capturing the sun through bioconversion. Washington, DC; Wash- 
ington Center (1976). 

From Conference on capturing the sun through bioconver- 
sion; Washington, District of Columbia, United States of America 
(USA) (10 Mar 1976). 

See CONF-760354—. 


Test results from VW's fleet test program on the use of 
line—15% methanol blend as an automotive fuel are reported. 


ven anticipated problem areas are defined and the solutions found 
for them are outlined. (JSR) 
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ington Center (1976). 
que. bog oh ae 


(USA) ( (iow Mar Mart370. 


The results of studies atthe Bartlesville Center on 
ties and characteristics of gasoline—methanol a 
are summarized. These studies show that the b 
have a carefully controlled com for 
en must be adjusted for concentrations above 5 to 
10%, and water contamination must be avoided. (JSR) 


21964 Agienstinn nee Site eens Seay ae pollution. 
Bernhardt, W. (Volkswagens, W. z, Ger.). Tek. Tidskr.; 106: 
No. 9, 26-27, 29, 31(5 Jun 1976). (In S ). 

The > panlhelion ak wiki Ginna os 0 wplesents Girl of tre 
future are discussed. Its advantages are shown to be high economy in 
comparison to gasoline, clean combustion with small emissions, easy 
manufacutre from coal or even from rubbish, and an outstanding 
energy efficiency. 
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PREPARATION FROM WASTES OR BIOMASS 
REFER ALSO TO CITATION(S) 21952 


21965 Ethy! alcohol. Miller, D.L. (Agricultural Research Ser- 
vice, Peoria, IL). pp 441-448 of In uring the sun thro’ 
bioconversion. Washington, DC; W: Center (1976). 

From Conference on i sun through bioconver- 
sion; Washington, District of Col United States of America 
(USA) a Mar 1976). 

See CONF-760354—. 

The economics of ethanol production by fermentation of 
biomass is briefly discussed and compared with the economics of 
production from Be orm (JSR) 


PROPERTIES 


REFER ALSO TO CITATION(S) 21939 


PREPARATION 


REFER ALSO TO CITATION(S) 22741 


SOLID WASTE FUELS 


REFER ALSO TO CITATION(S) 21942, 21945, 21956, 22001, 
22002, 22003, 22633, 22679, 22735, 22737, 22738 


21966 Reporter's summary of Workshop No. 7 highlights. 
S. (Environmental Protection + een —- 
a of In Capturing the sun 

Oe pee Cis on 

From Conference on 

n; Washington, District 
(USA) = Mar 1376), 

See CONF-760354—. 

The panel discussion and comments centered on four areas of 
waste solid fuels. These were the types of solid fuel, furnace and 
boiler design and modification, alternative forms of refuse derived 
fuel, and factors affecting implementation. (JSR) 


21967 TR (Univ. of Idaho, Moscow), pp 509-580 of In Capiar. 
Johnson, L.R. (Univ of Idaho, foe Wonligion, DC. Weskiogmen 
bioconversion. W Washington 


sun through bioconver- 
United States of America 


; the sun through bioconver- 
United States of America 


Washington, 
(USA) (10 Mer S16) 
Tee ened yes residue and the vailable f 
ann jue percent a or 
combustion are evaluated in terms of equivalent barrels of oil. The 


—_ ciicleacy in the turaing of wood os 0 Saul is Giecued. 


21968 Supplementary fuel for power generation (Ames, Iowa). 
Funk, H. (Henningson, Durham and Richardson, Omaha); Sheahan, 


OTHER SYNTHETIC AND NATURAL FUELS 2241 


Saf? ed). Watpor, Cf TECHNOMIC Publishing “Coy In 
S ans Westport, ; TECHNOMIC eg Co., Inc. 


Pies 6. annual antipollution conference; 
Island, United States of America (USA) (8 Jul 1975). 

See CONF-750778—. 

In October of 1972, the City of Ames, Iowa, the 

i consulting firm of Gibbs, Hill, Durham and Ric! 

to study the feasibility of burning the combustible fraction of the 
power plant. The stdy revealed thai the basic principle of supple 
power plant. The study revealed the basic 
mentary refuse fuel (demonstrated at 
Company pro Mine goed be Teak soph bo cusoeusiiiie apgiiad an tes 
City of Ames plant. The City was motivated to initiate the 
project due to limited. landfill facilities, ly rising coal prices, 
and availability of natural gas for power generation. 
Field construction for the project began in April, 1974, and — 
start-up is a for the summer of 1975. is paper presen 
a - of the technical and economic of Ames’ Solid 
Waste very System. The projected solid-waste quantities and 
characteristics are presented, the major mechanical components of 
——— are described, and the costs and anticipated revenues are 


21969 Fluidized-bed incineration of waste materials. Hanway, 
J.E. Jr. (Beamer/Wilkinson and Associates, Oakland, + SM (ed) 261- 
279 of In Energy from solid waste utilization. Barnett, S.M. (ed 
Westport, CT; TECHNOMIC Publishing Co., Inc. (1976). 

From 6. annual antipollution conference: 

Island, United States of America (USA) (8 Jul 1975). 

See CONF-750778—. 

After a summary of the advantages of fluidized-bed combus- 
tion of municipal wastes, the technology of the process is reviewed. 
Its application to the combustion of sewage sludge, solid wastes, and 
coal is illustrated. Design considerations and economic aspects of 
fluidized-bed combustion are also briefly considered. (JSR) 


21970 Selectomatic Commest solid waste system as designed and 
operated by So.R.A.In./Cecchini Italy. Otte, H.P.; Schiffer, R.M.; 
Seto, J.B. dh ag meg Ecosystems Corp., Bethpage, NY). pp 281-306 
of In my: 4 from solid waste utilization. Barnett, . (ed.). 
Westport, TECHNOMIC Publishing Co., Inc. ( 1976). 

From 6. annual antipollution conference; Kingston, Rhode 
Island, United States of America (USA) (8 Jul 1975). 

See CONF-750778—. 

The components of a typical solid waste management pro- 
gram are identified. The elements of a materials and energy recovery 
system are outlined. A typical Grumman Ecosystems Corporation 
designed plant capable of achieving total resource recovery is pre- 
sented. The presentation is based on actual case histories. The energy 
is recovered by perpen | the waste heat of the furnaces to steam. 
It is emphasized that an effective resource recovery system must be 
desi; specifically for a particular area, reflecting garbage compo- 
sition and characteristics, local markets for recovered materials, and 
alternative disposal methods. (JSR) 


21971 Americology system (Milwaukee). Lawler, S.P. (Ameri- 
can Can Co., Greenwich, ren. p 307-314 of In Energy from solid 
waste utilization. Barnett, M. (ed ed.). Westport, CT; TECHNOMIC 
Publishing Co., Inc. ait 

From 6. annual antipollution conference; Kingston, Rhode | 
Island, United States of America (USA) (8 Jul 1975). 

See CONF-750778—. 

The Americology System is a resource recovery technolo; 
designed to produce a supplementary boiler fuel and recover de- 
tinned ferrous materials, glass, and aluminum from municipal wastes. 
The steps in this process are briefly described. The System is 


sfc gs ig a medium-temperature pyrolysis process that produces 
oil, and char. This process has not yet been commercial- 


21972 Modern incineration: a way for recovery of energy 
and metals. Rogus, C.A. pp 351-357 ey of I In En Ener faci solid waste 
utilization. Barnett, S.M. (ed.). Westport, CT; TECHNOMIC Pub- 
lishing Co., Inc. (1976). 

From 6. annual antipollution conference ton, Rhode 
Island, United States of America (USA) (8 Jul 1975). 

See CONF-750778—. 

Waste incineration with energy and materials recovery has 
proven to be an effective, efficient, and dependable method of waste 
management. The environmental controls used are summarized. The 
Se Re Re 


21973 recycling. Kolhepp, D.H. (Black Clawson 
Co., New You) pp PP 399.388 of In Energy from solid waste utiliza- 
= erate). S.M. (ed.). Westport, CT; TECHNOMIC Publishing 
197 
From 6. annual antipollution conference; 
Island, United States of America (USA) (8 Jul 1915) 


» Rhode 
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See CONF-750778—. 

The Franklin Wet Recycling plant was constructed and oper- 
ated in order to demonstrate the technical and economic feasibility 
of the Black Clawson System of wet processing of municipal waste. 
After wet grinding the glass, metals, and other non-combustibles are 
separated and the remaining organic residue is mechanically dewa- 
tered to produce a fuel that is uniform in heat value, moisture, and 
texture and has relatively low ash and very low sulfur content. 
Sewage sludge is combined with the organics —_ dewatering. 
The operation and performance of the plant, the fuel value of the 
slurry, and the net energy balance are discussed in some detail. (JSR) 


21974 Steam recovery: an alternative for intermediate size re- 
gions. Stephens, R.H. (Arthur D. Little, Inc., Cambridge, MA). pp 
387-418 of In Energy from solid waste utilization. Barnett, S.M. 
(ed.). Westport, CT; TECHNOMIC Publishing Co., Inc. (1976). 

From 6. annual antipollution conference; Kingston, Rhode 
Island, United States of America (USA) (8 Jul 1975). 

See CONF-750778—. 

A comparative evaluation of the technology and relative 
economics of steam recovery as compared to sanitary landfill was 
made for a group of five small Maine towns. The analysis showed 
that the two technologies are comparable in total direct operating 
costs but differ significantly in technical and economic risk, capital 
investment, and social benefits. (JSR) 


LIQUID WASTE FUELS 


REFER ALSO TO CITATION(S) 22679 


GASEOUS WASTE FUELS 
REFER ALSO TO CITATION(S) 22679 


21975 Experimental plant for the study of industrial fumes pro- 
cessing by combustion. Morillon, R.; Crosnier, B. Rev. Inst. Fr. Pet. 
Ann. Combust. Liquides; 31: No. 1, 131-148(1976). (In French). 

The discharge into the atmosphere of industrial waste gases 
causes substantial air pollution. It is often accompanied by loss of 
energy when the polluting element is a hydrocarbon. The use of 
natural gas for combustion provides a solution, which may often 
prove economical because of the recovery of energy. The way in 
which effectiveness is affected by various parameters (composition 
of the polluted atmosphere, temperature, residence time, etc.) is 
discussed and it is shown that various conditions must be met 
simultaneously to ensure satisfactory efficiency. Some examples of 
utilization of this experimental plant are presented. 3 refs. 


HYDRO ENERGY 


21976 Development and importance of water-power for electricity 
generation. Ungerer, H. (Voith (J.M.) G.m.b.H., Heidenheim (Ger- 
many, F.R.). Abt. Turbinenprojektierung). Elektrizitaetswirtschaft; 
75: ~~ 709-712(Oct 1976). (In German). 

igs. 

The historic development of water-power machines led to the 
standard types of turbine invented by Pelton, Francis and Kaplan. 
Hydroelectric stations have proved to be reliable partners in electric- 
ity supply. Their efficiency is increased by storage of the water 
required for operation. Pumped-storage station are the ideal addition 
to thermal power stations from the point of view of matching the 
fluctuating power requirement of the consumer. Limits to their use 
involve the effects of natural conditions on the apparatus, and the 
restrictions imposed by manufactured plant and transport. 


PLANT DESIGN AND OPERATION 


21977 Austria's largest 
729-732(1975). (In German). 
8 figs. 
Constructional details of the extention of an Austrian hydro- 
electric power plant are described. 


21978 Selection of optimum dimensions of diffuser channels of 
hydraulic machines. Varlamov, A.A. Energ hi oenie; No. 5, 
11-13(1976). (In Russian). 

Results of theoretical and experimental investigations of dif- 
fuser channels are given. Energy losses in these diffusers are ana- 
lyzed. Recommendations on the diffuser design are given. 


shaft power station. Tiefbau; 17: No. 11, 
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21979 Layout of the power plant Karakaya on the river Euphrat. 
Pircher, W.; Tolun, M. (DOLSAR Mee gee Ltd., Ankara 
(Turkey)). Bauingenieur; 51: No. 3, 99-107(1976). (In German). 

12 figs.; 1 tab.; 15 refs. 

Details of the retaining barrage and the water reservoir are 
followed by the concepts on which the design of the power station 
Karakaya are based. The comments deal with variations of the 
general design, the dam, high water relief, the generating station, the 
building site diversion, and the bottom outlet. 


21980 Prevention of the formation of water of condensation and 
corrosion in water works, pumping stations and water power stations. 
Riesterer, H.J. Gas- Wasserfach, Wasser - Abwasser; 118: No. 6, 264- 
266(Jun a (In German). 

4 


With the aid of the so-called i, x diagram, which shows the 
humidity dependence on the temperature, the prevention of water of 
condensation and corrosion damage is discussed. The relationship of 
the costs for continuous air-drying during de-rusting and repainting 
and exchanging damaged components is pointed out. 


ECONOMICS AND MANAGEMENT 


REFER ALSO TO CITATION(S) 22660 


SOLAR ENERGY 


REFER ALSO TO CITATION(S) 22633, 22675 


21981 (COO/2426—1) Alternative energy transmission systems 
from OTEC plants. Project 8980 first quarter progress report, July— 
September 1976. Talib, A.; Konopka, A.; Biederman, N. (Institute of 
Gas Technology, Chicago, Ill. (USA)). Oct 1976. Contract E(49-18)- 
2426-PRJ-8980. 38p. Dep. NTIS $4.00. 

During the first quarter, efforts were concentrated on analyz- 
ing the technoeconomic characteristics of synthesis plants for metha- 
nol and certain high-energy fuels. This first quarterly report presents 
an analysis of the production of methanol fuel from the OTEC plant. 
Process descriptions, process flow charts, material and energy bal- 
ances, Capital cost estimates, and unit cost estimates were developed 
for methanol production at 100-MW and 500-MW OTEC plant 
capacities. Two schemes for the production of methanol were con- 
sidered. In one scheme, a portion of the recycled gas stream, 
composed of a mixture of hydrogen and carbon dioxide, is taken 
from the methanol reactor effluent and burned in a boiler as fuel to 
generate high-pressure superheated steam. The steam is used in 
steam turbines for feed gas and recycle gas compression. The second 
scheme is based on the use of electric drivers for feed gas and 
recycle gas compressors. The production economics of these two 
schemes were evaluated to determine the advantages and disadvan- 
tages of reduced raw materials consumption vs. increased electricity 
consumption. (WDM) 


RESOURCES AND AVAILABILITY 
REFER ALSO TO CITATION(S) 22006, 22601 


HEAT STORAGE AND REJECTION 
REFER ALSO TO CITATION(S) 22059, 22593 


ECONOMICS 


REFER ALSO TO CITATION(S) 22678 


SOLAR ENERGY CONVERSION 
REFER ALSO TO CITATION(S) 21945 


PHOTOVOLTAIC CONVERSION 
REFER ALSO TO CITATION(S) 22045, 22046 


21982 (CONF-761130—2) Neutron transmutation doped silicon 
solar cells. Westbrook, R.D.; Polgreen, T.L. (Oak Ridge National 
Lab., Tenn. (USA)). Nov 1976. Contract W-7405-ENG-26. lip. 
Dep. NTIS $3.50. 





MAY 15, 1977 


From 12. gE ene y specialists conference; Baton 
Rouge, Louisiana, United States of America (USA) (15 Nov 1976). 

Neutron transmutation doping has been used to introduce a 
precisely controlled and extremely uniform concentration of phos- 
phorus into single crystal and polycrystalline silicon. Experimental 
solar cells have been made from neutron transmutation doped 
(NTD) single crystal silicon, and from NTD a silicon 
rods, in which the grains range in size from a few microns to several 
hundred microns. een the limits of 3 x 10° P cm™* to 2 x 10"P 
cm~', the extent of the work so far with polycrystalline silicon, the 
ratio of polycrystalline to single crystal open circuit voltage runs 
from about 0.85 to 0.9; short circuit current from 0.75 to 0.6; 
maximum power from 0.7 to 0.6; and the fill factor ratios are about 
unity. 


21983 (COO/2721—76/i) Research and development of low cost 
processes for integrated solar arrays. Final report, April 15, 1974— 
January 14, 1976. Graham, C.D.; Kulkarni, S.; Louis, E. (Pennsylva- 
nia Univ., Philadelphia (USA); Dow Corning Corp., Hemlock, 
—_ (USA)). May 1976. Contract E(11-1)-2721. 247p. Dep. NTIS 


Results of a program to study process routes leading to a low 
cost large area integrated silicon solar array manufacture for terres- 
trial applications are reported. Potential processes for the production 
of solar-grade silicon are evaluated from thermodynamic, economic, 
and technical feasibility points of view. Up; ing of the present 
arc-furnace process is found most favorable. Experimental studies of 
the Si/SiF,; transport and purification process show considerable 
impurity removal and reasonable transport rates. Silicon deformation 
——— indicate production of silicon sheet by rolling at 1350°C 
is feasible. Significant recrystallization by strain-anneal technique has 
been observed. Experimental recrystallization studies using an elec- 
tron beam line source are discussed. A maximum recrystallization 
velocity of approximately 9 m/hr is calculated for silicon sheet. A 
comparative process rating technique based on detailed cost analysis 
is presented. 


21984 (ERDA/JPL/954144—76/5) Silicon ribbon growth by a 
capillary action shaping technique. Quarterly technical progress report 
No. 5. Schwuttke, G.H.; Ciszek, T.F.; Kran, A. (International Busi- 
ness Machines Corp., Hopewell Junction, N.Y. (USA). East Fishkill 
Lab.). 15 Sep 1976. Contract NAS-7-100-954144-TAS-RD-152. 80p. 
Dep. NTIS $5.00. 

MOS C-t measurements were used to characterize lifetime in 
CAST crystals and its dependency on crystal defects. Four classes of 
ribbon perfection are defined. These perfection categories are co- 
ordinated with lifetime ranges and efficiency ranges of solar cells. 
Lifetime degrading properties of different defects are qualitatively 
discussed in terms of “electrical activity.” Electrical activity mea- 
surements of crystallographic defects in ribbons were made through 
the SEM EBIC techniques using Schottky contacts and p-n junction 
for EBIC contrast. Quantitative “electrical activity” measurements 
of line defects in ribbons were made through carrier diffusion length 
measurements. Line defects are shown to decrease minority-carrier 
lifetime by one to two orders of magnitude. (WDM) 


21985 (ERDA/JPL/954328—76/4) Review of world experience 
and properties of materials for tion of terrestrial photovoltaic 
arrays. Final report. Carmichael, D.C.; Gaines, G.B.; Sliemers, F.A.; 
Kistler, C.W.; Igou, R.D. (Battelle Columbus Labs., Ohio (USA)). 
21 Jul 1976. Contract NAS-7-100-954328. 199p. Dep. NTIS $7.50. 

Available information defining the state of the art of encapsu- 
lation materials and processes for terrestrial photovoltaic devices and 
related applications were collected and analyzed. Based on criteria 
of properties, processability, availability, and cost, candidate materi- 
als were identified which have potential for use in encapsulation 
systems for low-cost, long-life terrestrial photovoltaic arrays manu- 
factured by automated, high-volume processes. The criteria for 
consideration of the encapsulation systems were based on the goals 
for arrays with a lifetime of over 20 years high reliability, an 
efficiency greater than 10 percent, a total array price less than $500/ 
kW, and a production capacity of 5 x 10°kW/yr. (WDM) 


21986 (ERDA/JPL/954343—76/4) Process feasibility study in 
support of silicon material task I. Quarterly technical progress report 
(IV). Hansen, K.C.; Hopper, J.R.; Miller, J.W. Jr.; Yaws, C.L. 
(Lamar Univ., Beaumont, Tex. (USA). Dept. of Chemical Engineer- 
ing). Sep 1976. Contract NAS-7-100-954343-TAS-1. 58p. Dep. NTIS 
$4.50 


During this reporting period, major efforts were expended on 
process system properties, chemical engineering, and economic anal- 
yses. In Task 1, primary activities were devoted to properties 
analyses of silicon source materials and silicon tetrafluoride investi- 
gation. Experimental data were identified for critical temperature 
and pressure for silicon tetrafluoride. Major chemical engineering 
analysis activities in Task 2 were devoted to preliminary process 
design for a 1000 metric ton/yr plant (solar cell grade silicon) based 
on the Zn/SiCl, process (Battelle). In Task 3, economic analysis 
activities were continued including survey results for product cost 
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estimation techniques. Nominal values--product cost subitems for 
application to alternate processes--were selected. Economic results 
based on the preliminary process design are presented for the Zn/ 
Sich, Fy Capital investment (fixed) was determined at 
$10,100,000 for the 1000 metric/tons year plant. Total product cost 
was estimated at $9.49 per kg of silicon. (WDM) 


21987 (ERDA/JPL/954356—76/3) Dip coating process. Annual 
report No. 1, October 21, 1975—September 17, 1976. Heaps, J.D.; 
Maciolek, R.B.; Zook, J.D.; Harrison, W.B.; Scott, M.W.; Hendrick- 
son, G.; Wolner, H.A.; Nelson, L.D.; Schuller, T.L.; Peterson, A.A. 
(Honeywell Corporate Research Center, Bloomington, Minn. 
= 28 Sep 1976. Contract NAS-7-100-954356. 99p. Dep. NTIS 


The objective of this research program is to investigate the 
technical and economic feasibility of producing solar-cell-quality 
sheet silicon by dip-coating one surface of carbonized ceramic 
substrates with a thin layer of large-grain polycrystalline silicon. The 
dip-coating methods studied were directed toward a minimum-cost 
process with the ultimate objective of seeerg | solar cells with a 
conversion efficiency of 10 percent or greater. The technique shows 
excellent promise for low-cost, labor-saving, scale-up potentialities 
and would provide an end product of sheet silicon with a rigid and 
strong supportive —- An experimental dip-coating facility was 
designed and constructed, and, using this facility, several substrates 
have been successfully dip-coated with areas as large as 25 cm? and 
thicknesses of 12 4m to 250 ym. There appears to be no serious 
limitation on the area of a substrate that could be coated. Of the 
various substrate materials dip-coated this reporting period, mullite 
appears, at this time, to best satisfy the requirement of this research 
pro; . An inexpensive process has been developed for producing 
mullite in the desired geometry, thus satisfying the cost objectives of 
the program. 


21988 (ERDA/JPL/954458—76/2) _ Accelerated/abbreviated 
test methods, study 4 of task 3 (encapsulation) of the Low-Cost Silicon 
Solar Array Project. Second quarterly progress report, July—Septem- 
ber 1976. Kolyer, J.M. (Rockwell International Corp., Anaheim, 
Calif. (USA). Autonetics Div.). 8 Oct 1976. Contract NAS-7-100- 
954458. 24p. Dep. NTIS $3.50. 

The prediction of solar cell encapsulant performance over a 
20 year outdoor exposure requires both a statistical model and basic 
data obtained by accelerated and/or abbreviated tests. Progress has 
been made in both areas. Based on literature data, the most appropri- 
ate model for outdoor weathering usually is the Weibull type. 
Phoenix, Arizona, and Miami, Florida, were selected as suitable sites 
for the weathering tests. Complete weather data and outdoor expo- 
sure services are available at both locations. Similar test specimens, 
as well as plastic films, will be exposed in an artificial weathering 
chamber in the laboratory. The factors which are to be varied and 
studied here are the intrinsic ones which are common to all climates, 
namely, temperature, humidity and insolation (light intensity). 

DM) 


21989 (ERDA/JPL/954559—76/1) Solar silicon via improved 
and expanded metallurgical silicon technology. Quarterly report No. 1. 
Hunt, L.P.; Dosaj, V.D.; McCormick, J.R. (Dow Corning Corp., 
Hemlock, Mich. (USA)). Oct 1976. Contract NAS-7-100-954559. 
66p. = NTIS $4.50. 

ork was initiated during the past quarter in four task areas. 
Task A is directed at identifying higher-than-normal purity raw 
materials for use in the arc furnace process. Task B involves testing 
the identified raw materials in an arc furnace as well as improving 
upon the purity of the furnace itself. Task C is concerned with 
treating metallurgical silicon under vacuum. Task D is aimed at 
impurity reduction through segregation of impurities from the solid 
to the liquid phase during unidirectional solidification. 


21990 (JPL-SP—43-38(Vol.1)) Solar cell array design handbook. 
Volume I. Rauschenbach, H.S. (ed.). (Jet Propulsion Lab., Pasadena, 
Calif. (USA)). Oct 1976. 573p. NTIS. 

The Solar Cell Array Design Handbook is written at a 
practicing engineering level and provides a comprehensive compila- 
tion of explanatory notes, design practices, analytical models, solar 
cell characteristics, and material properties data of interest to person- 
nel engaged in solar cell array performance specification, hardware 
design, analysis, fabrication and test. Twelve handbook chapters 
discuss the following: historical developments, the environment and 
its effects, solar cells, solar cell filters and covers, solar cell and other 
electrical interconnections, blocking and shunt diodes, substrates and 
deployment mechanisms, material properties, design synthesis and 
optimization, design analysis, procurement, production and cost as- 
pects, evaluation and test, orbital performance, and illustrative 
design examples. A comprehensive index permits rapid locating of 
desired topics. 

21991 (JPL-SP—43-38(Vol.2)) Solar cell array design handbook. 
Volume II. Rauschenbach, H.S. (ed.). (Jet Propulsion Lab., Pasade- 
na, Calif. (USA)). Oct 1976. 250p. NTIS. 
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This volume contains detailed design data in an appendix-like 
fashion and includes solar cell performance data, applicable unit 
conversion factors and physical constants, and mechanical, electri- 
cal, thermal, optical, magnetic, and outgassing material properties. 
Extensive references are provided. 


21992 Ion backscattering study of CueS layer formation on CdS. 
Borders, J.A. (Sandia Labs., Albuquerque, NM). pp vp of In Elec- 
trochemical Society spring meeting. Princeton, NJ; Electrochemical 
Society (1975). 

From Electrochemical Society spring meeting; Toronto, 
Canada (11 May 1975). 

A study of the chemical formation of layers on CuS using ion 
backscattering spectroscopy to measure the depth distribution of 
atomic composition in the simulated solar cells is described. The 
CueS layer growth appears to be quite complicated involving at least 
three distinct stages; an initial rapid stage and a slower intermediate 
stage followed by a more rapid growth stage. Differences between 
growth chacteristics on various single crystal CdS surfaces are 
described. 


21993 Current status of silicon solar cell technology. Brandhorst, 
H.W. Jr. pp 331-334 of In International electronic devices meeting. 
New York; Inst. of Electrical and Electronics Engineers (1975). 
From International electronic devices meeting; Washington, 

DC, USA (1 Dec 1975). 
During the last five years cell efficiency has climbed about 50 
rcent. Technical approaches leading to increased output include 
k surface fields (n* -p-p* structures), shallow junctions, improved 
antireflection coatings, surface texturizing, and fine grid patterns on 
the cell surface. The status of current solar cell technology and its 
incorporation into cell production is discussed. Research and devel- 
opment leading to improved performance and reduced cost are also 

described. 


21994 Device for the utilization of solar energy, with at least one 
solar cell. Bloss, W.H.; Hewig, G.H. German(FRG) Patent 
2,501,907/A/. 22 Jul 1976. 9p. (In German). 

6 figs. Available from Dt. Patentamt, Muenchen (FRG). 

To optimize the nies Re gen of sunlight by using solar 
cells it is suggested to bundle the incident light by a lense and to 
convert it by a luminescent substance into a frequency range opti- 
mally adapted to the quantum yield of the solar cell. Furthermore, 
the luminescent substance should be liquid and form part of a 
cooling system. In the interest of expediency, the lense is formed as a 
cylinder and integrated in the coolant circulation. A 10~‘-molar 
solution of a cyanine pigment is indicated as luminescent substance, 
furthermore solar cells with heterotransition and bundling of the 
light emitted by laser circuit. 


21995 Device for welding a connection line to an electrode of a 
solar cell. Lorans, D.Y. (to Societe Anonyme de Telecommunica- 
tions, 75 - Paris (France)). German(FRG) Patent 2,603,053/A/. 5 
Aug 1976. 11p. (In German). 

3 figs. Available from Dt. Patentamt, Muenchen (FRG). 

A method with associated device for welding connection 
lines to the electrodes of solar cells is described. To improve the 
weldability of the contacts usually consisting of silver, a weld- 
receiving device is vibrated with respect to the welding electrode, 
whereby disturbing surface layers are destroyed with a certain 
application pressure of the welding electrode. The method shows 
better results than, for example, a previous chemical cleaning of the 
contacts and is also more easy to handle. 


21996 Development of economical solar batteries in the USA. 
Elektrotech. Z., B; 28: No. 20/21, 740-741(Oct 1976). (In German). 
3 figs. Short communication only. 


21997 Rib and channel vertical multijunction solzr cell. Rahilly, 
W.P. (to Secretary of the Air Force). US Patent 3,985,579. 12 Oct 
1976. Filed date 26 Nov 1975. 4p. 

A vertical multijunction solar cell fabricated with the junc- 
tion channels perpendicular to a ribbed electrical grid structure 
provides an improved vertical multijunction solar cell having in- 
creased mechanical strength and decreased electrical resistance. 


PHOTOSYNTHETIC CONVERSION 


REFER ALSO TO CITATION(S) 21929, 21942, 21946, 21947, 
21948, 21949, 21953, 21954, 21955, 21960, 21961, 21962, 21963, 
ae Fon 21967, 22737, 22738, 22739, 22740, 22741, 22742, 


21998 Conference on bioconversion, General Chairman's sum- 
mary, March 12, 1976. Carey, W. (American Association for the 
Advancement of Science, Washington, DC). pp 94-98 of In Captur- 
ing the sun through bioconversion. Washington, DC; Washington 
Center (1976). 
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From Conference on ome g the sun through bioconver- 
sion; Washi District of Columbia, United States of America 
(USA) (10 Mar 1976). 

See CONF-760354—. 

The conclusions reached by the Conference fall into three 
main categories: the need for increased pilot projects, the need for 
overall impact statements, and the need for broad international 
cooperation. Each of these aspects is briefly discussed as it was 
considered by the conference members. (JSR) 


277993 Agricultural and forestry wastes: Workshop No. 2. pp 137- 
177 of In Capturing the sun through bioconversion. Washington, 
DC; Washington Center (1976). 

From Conference on captering the sun through bioconver- 
sion; Washington, District of Columbia, United States of America 
(USA) (10 Mar 1976). 

See CONF-760354—. 

In addition to a concise summary of the conclusions reached 
by the panelists on the use of agricultural and forestry residues as an 
energy source, written comments were included on several aspects 
of the problems and possibilities. These comments were discussed: 
feasibility of using forest residues as fuels and as raw materials for 
producing petrochemical substitutes; feasibility of silvaculture 
energy farms and residue utilization; forests as a potential source of 
energy, pulping and lignocellulose utilization, methane generation 
from wastes, particularly swine manure; bioconversion of agricultur- 
al and forestry wastes from the standpoint of reducing land, air, and 
oe ~~ and energy potential from agricultural field resi- 
dues. 


22000 Land and fresh water farming. Greeley, R.S. (Mitre 
Corp., McLean, VA). pp 179-208 of In Capturing the sun through 
bicconversion. Washington, DC; Washington Center (1976). 

From Conference on capturing the sun through bioconver- 
sion; Washington, District of Columbia, United States of America 
(USA) (10 Mar 1976). 

See CONF-760354—. 

Economic evaluations are made of the feasibility of growing 
freshwater algae as an animal feed and of growing biomass for 
energy and fuels on the pastureland released. The five projections 
discussed are based on optimistic, baseline, and imistic evalua- 
tions of the energy supply and demand and the costs of this type of 
farming. As an introduction to the evaluations the current yield of 
terrestrial crops and the potential for increasing these yields are 
discussed. It is concluded that biomass production could provide up 
to 5% of the USA energy demand by 2,005. (JSR) 


22001 Land and fresh water energy farming: Workshop No. 3. pp 
209-216 of In Capturing the sun through bioconversion. Washington, 
DC; Washington Center (1976). 

From Conference on capturing the sun through bioconver- 
sion; Washington, District of Columbia, United States of America 
(USA) (10 Mar 1976). 

See CONF-760354—. 

The summary of the workshop conclusions stressed the inter- 
est of the participants in the kinds of plants suitable for biomass 
culture and the availability of land. Combustion for steam generation 
appeared the most feasible use of biomass, but gas and oil production 
from biomass were also considered. Areas in which research is 
needed were specified. Written comments were presented on fuel 
production from sugar cane, sweet sorghum, and sugar beets; a 
detailed description of the Energy Plantation co t; production of 
biomass from short-rotation hardwoods; larg le bioconversion 
systems using filamental blue-green algae; and the water hyacinth 
program for energy production. (JSR) 


22002 Design, operation, and economics of the energy 

Szego, G. (Intertechnology Corp., Warrenton, VA). 

In Capturing the sun 

Washi Center (1976). 
rom Conference on capturing the sun through bioconver- 

sion; Washington, District of Columbia, United States of America 

(USA) (10 Mar 1976). 

See CONF-760354—. 

The energy plantation is a concept for high-volume harvest- 
ing of fast-growing trees and field plants for steam generation by 
incineration. The plant and land resources, production rates, planta- 
tion design and operation, and its economics are described. (JSR) 


22003 Ocean farming. Wilcox, H. (Naval Undersea Center, San 
Diego, CA). pp 255-276 of In Capturing the sun through bioconver- 
sion. Washington, DC; Washington Center (1976). 

From Conference on capturing the sun through bioconver- 
sion; Washington, District of Columbia, United States of America 
(USA) (10 Mar 1976). 

See CONF-760354—. 

a ae eene, arene sencived tee Go eceam stp, te 
princip captured sto y seaweeds growing on h 
artificial meshes or rafts of plastic lines (“substrates”) placed in 


plantation. 
217-240 of 
ugh bioconversion. Washington, DC; 
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surface waters of the open oceans. These sea 

harvested and converted to foods for le and animals, synthetic 
natural gas (methane), synthetic liquid electric energy, fertiliz- 
ers, plastics, lubricants, and nearly all the other products now 
obtained from the basic agricultural and energy supply sectors. This 
paper describes the Ocean Energy and F Farm Project, which 
promises by 1985 to 1990 to be able to demonstrate a 100,000 acre 
ocean farm aoe 16 million Btu per year of food plus some 
160 million Btu (160 thousand standard cubic feet) of methane per 
year for each acre of cultivated ocean. On this basis, the total food 
and natural gas energy presently being consumed by the USA each 
year could be pro from a square of ocean approximately 470 
miles on a side - a distance reaching roughly from Francisco to 
San Diego, California. The Ocean Farm Project is now being funded 
by the Federal Government and the American Gas Association in 
roughly equal shares. Current planning and accomplishments of the 
Project are given in the paper. The Project is on schedule at this 
time. 


weeds can then be 


22004 Long-range concepts: “s notes for Workshop No. 9. 
Mukherjee, T. (National Science Foundation, Washington, DC). pp 
614 of In Capturing the sun through bioconversion. Washington, 
DC; Washington Center (1976). 

From Conference on capturing the sun through bioconver- 
sion; Washington, District of Columbia, United States of America 
(USA) (10 Mar 1976). 

See CONF-760354—. 

The innovative long-range concepts discussed are direct con- 
version ui solar energy to electrical energy by biological means, 
biological fixation of nitrogen, controlled-environmen iculture 
for production of proteins and energy, production of food and fuel 
from marine algae, and use of oleoresin for fuels and industrial 
chemicals. (JSR) 


22005 Ocean farming: Workshop No. 4. pp 277-298 of In Captur- 
ing the sun through bioconversion. Washington, DC; Washington 
Center (1976). 

From Conference on capturing the sun through bioconver- 
sion; Washington, District of Columbia, United States of America 
(USA) (10 Mar 1976). 

See CONF-760354—. 

The workshop compared ocean kelp farming with raising 
seaweed or algae in coastal waters using sewage treatment effluents 
as fertilizers. The possibility of combining ocean mg a ocean 
thermal energy conversion programs was considered. need for 
gaining the support of Congress and the people in the development 
of this concept was stressed. Strong reservations were also expressed 
on the technical and economic feasibility and possible environmental 
effects. (JSR) 


SOLAR THERMAL POWER PLANTS 


22006 Solar simulation for terrestrial solar energy utilization. 
Kurokawa, K. Denki Shikenjo Chosa Hokoku; No. 184, 1-104(Nov 
1975). (In Japanese). 

This circular deals with solar simulation systems for use in 
solar energy study —— Terms are first defined; then the 
testing, by solar simulation, of a solar thermal power generation 
system is considered. Various of solar radiation are 
discussed in relation to simulation of the sun in order to give a base 
on which test conditions are decided. Radiation forces frequently 
used for solar simulators are listed. Requirements for the sources, 
including xenon compact arc lamps, are discussed, and the state of 
development is noted. The optical principles governing solar simula- 
tors and various types of optical systems, are explained. Existi 
solar simulator systems for space simulation are described. Several 
terrestrial systems are pro) and their testing costs are assessed. 
General instrumentation for solar simulation is described. Finally 
operation and maintenance of solar simulators are discussed. 45 refs. 


22007 Apparatus and procedure to produce steam with the aid of 
solar energy. Davis, J.P. (to Thermo Electron Corp., Waltham, 
no (USA)). German(FRG) Patent 2,518,820/A/. 4 Dec 1975. 17p. 


3 figs. Available from Dt. Patentamt, Muenchen (FRG). 

Steam of some atmospheres pressure for industrial application 
shall be produced by preheating in solar radiation abso and 
subsequent compression. 


TOWER FOCUS POWER PLANTS 


; “ power generator. Blake, F.A. (to 
Corp., igton, D.C. (USA)). German(FRG) 

Patent 2,444,978/A/. 3 Apr 1975. 21p. (In German). 
4 figs. Available from Dt. Patentamt, Muenchen (FRG). 
It is proposed to supplement a hydro power station by a solar 
power generator consisting of an array of mirrors, which focus the 
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solar radiation producing steam at the focus. The steam drives a 
turbine. (9 patent claims). 


OCEAN THERMAL GRADIENT POWER PLANTS 


22009 (BNWL—2154) OTEC annual report to the Division of 
Solar Energy for FY-1976 and the transition quarter. Perrigo, L.D.; 
Jensen, G.A. (Battelle Pacific Northwest Labs., Richland, Wash. 


— Nov 1976. Contract EY-76-C-06-1830. 45p. Dep. NTIS 


Information on the technical program effort by the Biofouling 
and Corrosion Project Activity Office for the reporting period 
January through September 1976 is presented in three subsections. 
The first subsection deals with the methodology used to guide the 
technical efforts of the project activity office during its period of 
startup and before a detailed master plan is developed and approved. 
The second subsection describes the projects developed for funding 
in FY-1976 and the rationale for their selection. The final subsection 

resents a summary of significant technical information obtained 
m various projects. 


(GLR—165) Nucleating vaporization and extended sur- 
face heat transfer at low temperature difference. Annual report. Sabin, 
C.M.; Poppendiek, H.F.; Connelly, D.J.; Meckel, P.T. (Geoscience 
Ltd., Solana Beach, Calif. (USA)). May 1976. Contract E(04-3)-1094. 
126p. Dep. NTIS $6.00. 

The objectives of this OTEC program are to investigate 

methods by which nucleate boiling on the outside of tubes in 
anhydrous ammonia and forced convection for water flow inside 
tubes can be improved. In the case of the boiling work, both higher 
heat fluxes and lower wall-saturation temperature differences for 
boiling inception are sought. In the case of the forced convection 
studies, it is desired to find ways of increasing the convection 
conductances with only small or modest changes in the correspond- 
ing friction factors by increasing the fluid velocities in the boundary 
layer. During this first year’s exploratory efforts, the ammonia 
nucleate boiling conductances have been increased and the wall- 
saturation temperature differences for boiling inception decreased by 
surface treatment consisting of sandblasting, electroplating, and 
screening. Also, significant improvements in forced convection con- 
ductances for water flow in tubes containing special vane systems 
that control boundary layer velocities have been identified; in addi- 
tion, heat transfer improvements over fluid friction in certain Reyn- 
olds modulus regions have been found for special surface roughen- 
ing. 
22011 Equipment for energy generation using the temperature 
gradients between different layers of the ocean. Anderson, J.H.; 
Anderson, J.H. Jr. German(FRG) Patent 1,476,676/C/. 29 Jan 1976. 
7p. (In German). 

4 figs. Available from Dt. Patentamt, Muenchen (FRG). 

An equipment to generate energy by making use of the 
temperature gradient between different layers of the sea is described. 
The energy necessary to evaporate the operating matcrial is drawn 
from the sea water. Evaporator and condenser are arranged at a 
water depth at which the water pressure corresponds to the vapour 
pressure of the operating material at the hot or cold water tempera- 
ture. The flow channels of the evaporator and the condenser run 
separately and are connected to turbines which serve as energy 
generator. The following materials serve as — material: Pro- 
pylene, dichloro-difluoro-methane, monochloro-difluoro-methane, 
monobromo-trifluoro-methane, monochloro-trifluoro-methane- 
butane, isobutane, propane. 


22012 Direct contact of low-boiling, water-immiscible medium 
with hot and cold bodies of water to transfer heat for purposes of 
energy production and/or desalination. Smith, C.S. Jr. US Patent 
3,986,938. 19 Oct 1976. Filed date 19 Jun 1974. 20p. 

A low boiling, water immiscible medium is directly contacted 
in liquid state with relatively hot or warm water (e.g., with hot 
recycled fresh water in a desalination system or with warm surface 
sea water in an energy production system) and in vapor state with 
relatively cold or cool water (e.g., surface sea water in a desalination 
system or deep sea water in an energy production system) whereby 
thermal energy is efficiently transferred between the phases that are 
so contacted; the energy transfer is for the purpose of evaporating 
the immiscible liquid in an energy production system and is for the 
purpose of evaporating saline water in a desalination system; and the 
effluent from the process which is returned to its natural environ- 
ment (e.g., to the sea) is treated to remove all significant amounts of 
entrained and dissolved immiscible medium. 


SOLAR RADIATION UTILIZATION 


REFER ALSO TO CITATION(S) 22637, 22677, 22678 





2246 ERDA ENERGY RESEARCH ABSTRACTS 


22013 Future development work on the utilization of solar 
energy. Kalischer, P. pp 162-164 of In Ergebnisse von Entwicklung- 
sarbeiten zur Nutzung der Sonnenenergie. Essen, Germany, F.R.; 
Wehlmann (1976). (In German) 

From Lecture and discussion meeting of the RWE-Anwen- 
dungstechnik on results of development work on the utilization of 
solar energy; Essen, Germany, F.R. (12 May 1976). 

A short prospect for the activities planned by RWE-applica- 
tion techniques is given. 


22014 Sonnenenergie. (Solar energy). Matthoefer, H. (ed.). 
Frankfurt am Main, Germany, F.R.; Umschau Verl. (1976). 264p. (In 
German). 

With figs., tabs. and refs. 

The present publication contains the original manuscripts of 
the 17 lectures held at the status seminar on solar engineering on 
September 24th and 25th, 1975 at the university of Stuttgart. Invited 
to these lectures were all those institutions and firms which work on 
projects in the field of the utilization of solar energy supported by 
the Federal Ministry for Research and Technology. 


SPACE HEATING AND AIR CONDITIONING 
REFER ALSO TO CITATION(S) 22043, 22048 


22015 (CONF-760236—1) Selecting refrigerant-absorbent fluid 
systems for solar energy utilization. Macriss, R.A. (Institute of Gas 
Technology, Chicago, II]. (USA)). 1976. 29p. Institute of Gas Tech- 
nology, Chicago, IL. 

From ASHRAE semiannual meeting; Dallas, Texas, United 
States of America (USA) (1 Feb 1976). 

The need to augment our nation’s energy resources has re- 
cently stimulated those involved in solar energy utilization to reexa- 
mine the potential of absorption refrigeration for space cooling. An 
absorption-cooling system is deemed compatible with the low-grade 
heat generated by present-day flat-plate collectors (temperatures 
below 200°F) and could increase in significance in the near future, 
when new collector developments might make practical the efficient 
generation of temperatures in the range of 250° to 300°F. The use of 
new absorption fluid systems compatible with solar-powered cooling 
requirements is discussed. In particular, a new refrigerant-absorbent 
combination is described that can be operated in either the water- or 
air-cooled mode, retaining all the desirable characteristics of the 
LiBr—Hz20O system. 


22016 (CONF-760583—1) Solar energy and energy conservation. 
Rush, W.F. (Institute of Gas Technology, Chicago, Ill. (USA)). 
1976. 12p. Inst. of Gas Tech., Chicago, IL. 

From American Gas Association operating section distribu- 
tion conference; Boston, Massachusetts, United States of America 
(USA) (24 May 1976). 

Today’s collection, storage, and utilization of solar energy is 
at the stage that, in the short term of the next 10 to 20 years, solar 
energy can be applied in the heating and cooling of buildings as well 
as in heating water. If a rational program can be adopted, reasonable 
projections indicate that by the year 2000, energy savings in fossil 
fuels can reach 170 billion kWhr while the value of such savings in 
1970 dollars would be $4.5 billion/yr. Despite the apparent desirabil- 
ity of achieving these goals, many factors will affect the rate at 
which it is achieved. Technical achievements, economics, environ- 
mental pressures, ene rp costs and institutional barriers of the con- 
struction industry itself, and the roles played by the Federal Govern- 
ment, local government, and the financial communities will all have 
an effect upon the acceptance of solar energy in the short term. A 
discussion of some of these interrelationships, potential strategies 
that might develop, and their expected consequences is presented 


22017 (COO/2683—76/11) General Electric Company survey to 
define impact of statewide building codes on solar HVAC systems, 
commercial buildings. National Solar Demonstration Program. (Gen- 
eral Electric Co., Philadelphia, Pa. (USA). Space Div.). Jul 1976. 
Contract E(11-1)-2683. 164p. Dep. NTIS $6.75. 

This report is the result of a state building code and solar 
energy law survey. The objective of the survey is to identify the 
potential impact of statewide building codes and solar energy laws 
on the solar heating and cooling of buildings. The survey is limited 
to building and construction related codes and solar energy laws 
presently issued and enforced. When knowledge of pending codes or 
ordinances was obtained, such information is reported. The review 
of the fire and safety codes were limited to their direct application 
with construction requirements. (WDM) 


22018 (COO/2868—1) Comparative performance of solar pontinn 
with air and liquid systems. Interim progress report, February 1 
1976—August 30, 1976. Karaki, S.; Lof, G.O.G.; Smith, C.C. (Colo- 
rado State Univ., Fort Collins (USA). Solar Energy Applications 
Lab.). Aug 1976. ‘Contract EY-76-S-02-2868. 20p. Dep. S $3.50. 
A performance comparison between an air solar system and a 
liquid our system for space heating under nearly equal conditions 
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as been obtained. The Colorado State University Solar House I is a 
liquid solar system which has been in operation since August 1974. 
Solar House II, which stands adjacent to and has a comparable 
heating load to Solar House I, is equipped with an air solar system. 
Solar House I has been continuously monitored since August 1974 
and Solar House II has been monitored since February 1976. Perfor- 
mance of the solar systems is reported in terms of the collector 
efficiency, the amount of space heating and service water heating 
load provided by solar energy, and the use of electrical energy to 
operate the solar equipment. General characteristics of the two types 
of systems are also compared. Information concerning installation, 
operation, and maintenance of the systems have been documented 
and are discussed 


22019 (ERDA—76-128) National program for solar heating and 
cooling of buildings. Project data summaries. Vol. II. Demonstration 
support. (Energy Research and Development Administration, Wash- 
ington, D.C. (USA). Div. of Solar Energy). Nov 1976. 64p. Dep. 
NTIS $4.50. 

This document presents brief abstracts of projects funded by 
ERDA and conducted under the National Program for Solar Heat- 
ing and Cooling of Buildings thru July 1976. It encompasses the 
following: Commercial and Residential Demonstrations, Demonstra- 
tion Support, and Research and Development. The subject matter is 
presented in three volumes. Volume II reports on associated devel- 
opment supporting the demonstration program and the development 
of system performance standards and criteria and certification crite- 
ria. (WDM) 


22020 (ERDA—76-145) National program plan for solar heating 
and cooling of buildings. Project summaries. Vol. III. Research and 
development. (Energy Research and Development Administration, 
Washington, D.C. (USA). Div. of Solar Energy). Nov 1976. Con- 
tract EG-77-C-01-4006. 113p. Dep. NTIS $5.50. 

The current report is one of three that contain abstracts of 
projects that are funded by ERDA through FY 1976 and conducted 
under the National Program for Solar Heating and Cooling of 
Buildings. Volume III describes the Solar Heating and Cooling 
Research and Development Program of the Division of Solar 
Energy. It summarizes the research and development projects pres- 
ently supported for collectors, thermal energy storage, solar heat 
pumps, solar cooling, and systems and controls. The report has two 
parts, an introduction and a series of >roject descriptions. The 
introduction describes the evolution of the R and D program 
through 1975 and outlines the present program, including its objec- 
tive, scope, structure, projects, and status. The introduction also lists 
future R and D program activities. The second part of the report 
describes R and D projects. It includes a list of current R and D 
projects, a list of R and D projects awarded during FY 1976, and 
summary information on all current R and D projects. (WDM) 


22021 (ORO/4917—76/3) Cost-effective solar energy cooling 
system study for a standard Fomento factory in Puerto Rico. Quarter- 
ly report, November 1—January 30, 1976. Maldonado, G.E. (Depart- 
ment of Natural Resources, San Juan (Puerto Rico)). 7 Jul 1976. 
Contract E(40-1)-4917. 87p. Dep. NTIS $5.00. 

Considerable progress was achieved in the solar air condition- 
ing system design during the third quarter. It was decided to mount 
the solar collectors (Owens Illinois tubular collectors) flat on a 
peaked roof, with the southern half at 6° south and the northern half 
at 6° north. It was also decided to use a reciprocating chiller (40 ton 
capacity) as the back up system. The capacity of the following main 
components was determined: absorption chiller; storage tanks; cool- 
ing coils; cooling towers; and pumps. It was concluded that about 
7,500 square feet (effective area) of collector are needed for an 
economical system. Diagrams and specifications for the automatic 
control system were prepared 


22022 (TID—27283) Evaluation of the solar building, Albuquer- 
que, N.M. Monthly progress report, July—August 1976. Gilman, S.F. 
(Pennsylvania State Univ., University Park (USA). Dept. of Archi- 
tectural Engineering). 9 Sep 1976. Contract E(11-1)-2704. 22p. Dep. 
NTIS $3.50. 

Work on a design manual for a solar heated and cooled office 
building is reported. The reference building is the Bridgers and 
Paxton building in Albuquerque, N. M. with modifications. (WDM) 


1975) (Engineering Materials). (Jefferson County Schools, 
Charles Town, W.Va. (USA)). (CAPE—2466). 

13 drawings. 

Drawings are given resulting from a series of engineering 
trade-off studies of building and mechanical components for a school 
solar heating and cooling system. The school design was modified to 
integrate a solar system while maintaining economic feasibility. 
Details include plans for the site, floor, roof, ceiling, solar reflectors, 
and chilled water system. (PMA) 
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22024 Method and equipment for the heating of buildings using 
solar energy. Scholz, L.E. German(FRG) Patent 2,400,155/A/. 10 
Jul 1975. 12p. (in German). 

6 figs. Available from Dt. Patentamt, Muenchen (FRG). 

A method of utilizing solar energy for heating buildings is 
described. The energy absorbers are formed either as flat plate 
collectors or as concentrators with concave cross-section with black 
pipes lying in the focal region. Water serves as energy source. 
Ground water serves to store the heated water which can be 
extracted in case of need. A control element controls the whole 
system. 


22025 Solar architecture. Gansfort, K.H. (Architekten Baehr 
und Gansfort, Duesseldorf (Germany, a aye 101-124 of In 
Ergebnisse von Entwicklun oe 


gsarbeiten zur Nutz . 
gie. Essen, Germany, F.R.; Wehlmann (1976). vy ba ee 


From Lecture and discussion meeting of the RWE-Anwen- 
dungstechnik on results of development work on the utilization of 
solar rj Essen, Germany, F.R. (12 May 1976). 


A pO survey is given about the possibilities of arran 
ing and forming the collectors with respect to the most favourable le 
roof incline and design and with respect to the replacing of other 
elements by the collectors. This survey extends from the most 
visionary building structures to the normal living house, all imagin- 
able roof forms being represented. The author distinguishes the ways 
of using the collector, i.e. between collectors for heating or for 
heating water for domestic purposes. 


22026 Solar heating . Heat demand and supply. Diedrich, H. pp 
125-133 of In Ergebnisse von Entwicklungsarbeiten zur Nutzung der 
Sonnenenergie. Essen, Germany, F.R.; Wehlmann (1976). (In 
German) 

From Lecture and discussion meeting of the RWE-Anwen- 
dungstechnik on results of development work on the utilization of 
solar energy; Essen, Germany, F.R. (12 May 1976). 

4 figs.; 1 tab. 

Using a model, the author examines to what extent and in 
what way solar energy can be utilized for heating a one-family-house 
in a free area. The results show that an optimal solution for this can 
only be achieved by using a heat pump and low temperature heating. 
Nevertheless there is a heat deficit from November until February 
which must be met by separate heat sources available at any time. 
Explanations are given concerning boundary conditions for system 
solutions which will always result in bivalent heating systems in our 
regions. For the time being, such systems are not profitable because 
of the investments necessary. 


22027 Solar heating. Domestic building with test plant in Essen. 
Broschk, J. pp 134-145 of In Ergebnisse von Entwicklun iten 
zur Nutzung der Sonnenenergie. Essen, Germany, F.R.; Wehlmann 
(1976). (In German) 

From Lecture and discussion meeting of the RWE-Anwen- 
dungstechnik on results of development work on the utilization of 
solar ey: Wy Germany, F.R. (12 May 1976). 

7 figs.; 1 tab. 

The author reports about a test house the warm water prep- 
aration and the space heating of which is carried out by using solar 
energy. The solar collectors functioning in accordance to the heat- 
pipe-system are described after explaining the first draft. Other 
essential components of the energy supply system are a heat pump 
and various sorts of heat storage elements with different temperature 
levels. The aims of the test programme lasting several years are 
re, Finally some results of the operation are examined criti- 

y. 


22028 Solar heating. Concepts, economy. Dietrich, B. pp 146-161 
of In Ergebnisse von Entwicklungsarbeiten zur Nutzung der Son- 
nenenergie. Germany, F.R.; Wehlmann (1976). (In German) 
From Lecture and discussion meeting of the RWE-Anwen- 
dungstechnik on results of development work on the utilization of 
solar energy; Essen, Germany, F.R. (12 May 1976). 
8 figs.; 5 refs. 
Some sysiem plans are described which are to make Tape a 
economical house heating by combining solar systems wi 
Saas ae p ures. The considerations are necessary to 
the temporal discrepancy between the amount of radiation 
available and the requirements for heat. In keeping with the latest 
technological developments, the following combination partners are 
suggested: oil-heating, heat pump, and electric week-storage-heating. 
A combined utilization of the ambient air temperature and radiation 
energy is suggested as a new plan for solar heating. Uncovered solar 
absorbers or a facade heat pump are planned for this. Whether these 
plans will contribute to increasing the profitability of the whole 
system, cannot be said at present, since no detailed examinations 
have been carries out yet. 


Sonnenenergie. 


22029 Beispiele praktischer Nutzung. Bericht 
ueber eine Studienreise 1975. (Solar energy. 


Examples of practical use. 
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Report on a study trip 1975). Daniels, K. Karlsruhe, Germany, F.R.; 
— tng vp. (In German). 


As a result of a study trip through the USA in 1975, several 
experimental projects which make use of solar energy in different 
bro are described. The cases dealt with are concerned with hot 

gtr) =! for a residentual dwelling, heating for an office build- 
lis aoa ting and ventilation for a school building. With regard to 
the conditions of an office building, a comparison between the USA 
and Europe is made. The report closes with aspects concerning the 
economy. 


— Secioase of con ettietion 208 Gn Desaeey eaaty 
installa’ domestic 


energy consumption of heating tions in 
Heindl, W W. Klima Kaelteing.; 4: No. 1, 17-22(Jan 1976). (In German). 

3 figs.; 5 tabs.; 3 refs. 

The annual heat consumption of a room or a building is 
defined not only by the transmisson and ventilating heat losses, but is 
also influenced to a considerable degree by the heat gains owing to 
= radiation through windows. How far this heat can be utilised for 

rt of heating depends essentially on the heat storage capacity 
oft the building structure. 


22031 Utilization of solar energy for heating residential dwell- 
ings. Hoppe, C.J. Bauingenieur; 51: No. 9, 349-351(Sep 1976). (In 
German). 

3 figs. 

Heating residential dwellings by making use of solar energy 
has been the subject of scientific research in a branch of the National 
Research Centre of France. The results, based on theoretical consid- 
erations and on some experimental set-ups, were presented in three 
lectures reflecting the present state of knowledge on a specialists’ 
meeting in 1974. 


22032 Solar heating still in the early stages. Changes for hot 
water production - VDI meeting ‘Efficient heating systems’. Goeh- 
ringer, P. VDI (Ver. Dtsch. Ing.) Nachr.; 30: No. 42, 26(Oct 1976). (In 
German). 

More and more realism replaces the initial euphoria concern- 
ing the discussion on solar heating. Not only the possibilities are 
considered these days, but also the limits of this still controversial 
way of heating. This impression was deepened by a meeting of the 
VDI-Gesellschaft Technische Gebaeudeausruestung (Society for the 
technical equipment of buildings) held in Bonn. The heating of water 
with solar energy during the summer is viewed optimistically by the 
experts - as far as space heating is concerned, the sun collector is 
conceded only a very modest position in Central Europe within 
integrated heating systems. It is true that solar technology in the 
USA is already very sophisticated and economically feasible in many 
cases; however, techniques cannot be adopted unconditionally for 
Europe, as the average values of global solar radiation are much 
lower here. Thus, different technologies will be required. 


22033 ne SF, Community Center: a total solar design con- 
cept. Bruning, S.F.; George, M.S. (Newcomb and Boyd, Atlanta). 
ASHRAE J.: “is: No. 11, 3s 56(Nov 1976). 

The new town of Shenandoah, Georgia, 25 miles southwest 
of Atlanta, is projected to have a population of 40,000 on 7200 acres. 
The solar heating and cooling system of the Shenandoah Community 
Center building consists of 10,584 ft.? of reflector-augmented flat- 
plate collectors, a nominal 200-ton lithium bromide absorption 
chiller, 20,000 gal. of hot water storage, and 60,000 gal. of chilled 
water storage. This article discusses the design, operation, and 
analysis of the system, which provides space heating and cooling for 
the building as well as domestic water heating. The Center was due 
to be dedicated and opened to the public late in 1976. 


DISTILLATION 
REFER ALSO TO CITATION(S) 22057 


WATER HEATING 
REFER ALSO TO CITATION(S) 22016, 22032, 22050 


22034 (LA—6597-MS) Solar process heat from concentrating 
flat-plate collectors. Grimmer, D.P.; Herr, K.C. (Los Alamos Scien- 
tine’ Lab Lab., ann yd pene. Dec 1976. Contract W-7405-ENG-36. 


72p. Dap. NTIS 5 

sony impact of solar process heat on the United 
States gross energy input (GEI) has been analyzed. At temperatures 
up to 250°C the maximum contribution is 38.6% of the GEI or 14 
million equivalent barrels of oil per day in 1975. At 800°C the 
potential impact approaches 50%. Clearly, if an inexpensive high- 
temperature solar collector were available, solar process heat could 
have a significant role in —— energy independence. In an 
attempt to explore the potential of solar energy as a source of 
process heat, various solar thermal power collectors are compared 
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on a basis of performance and cost effectiveness. The compound 
bolic concentrator (CPC) collector of the Winston design is 
ond to have high efficiency ee at the necessary process 
steam temperatures (up to 250°C). At a concentration ratio of 9.19, 
and if the absorbing surface is highly selective and vacuum-jacketed, 
good performance is possible at temperatures as high as 600°C. The 
psc! average performance of a more conventional, evacuated 
black-chrome selectively coated CPC has been computer simulated 
for concentration ratios of 2.37 and 9.19. This analysis indicates that 
a CPC with a concentration ratio of 9.19 can operate without diurnal 
tracking, at a fluid outlet temperature of 316°C (600°F), with an 
ideal efficiency of 44.3% of the annual maximum available incident 
solar flux. 


22035 Solar heating of water for domestic purposes. Experimen- 
tal results. Kimpenhaus, W. pp 52-60 of In Ergebnisse von Entwick- 
lungsarbeiten zur Nutzung der Sonnenenergie. Essen, Germany, 
F.R.; Wehlmann (1976). (In German) 

From Lecture and discussion meeting of the RWE-Anwen- 
dungstechnik on results of development work on the utilization of 
solar — Essen, Germany, F.R. (12 May 1976). 

8 figs. 

The test results obtained in a plant near Essen are reported to 
show to what extent a rational utilization of solar energy for hot 
water preparation is possible under the local weather conditions. 
This is, from the economic point of view, possible especially in the 
summer, although a solar plant designed for heating water for daily 
use cannot be operated without additional energy on dull days in the 
summer. Some possibilities of improvement are suggested. 


22036 Solar heating of water for domestic purposes. Integration 
into building engineering, economy. Dietrich, B. pp 61-73 of In 
Ergebnisse von Entwicklungsarbeiten zur Nutzung der Sonnenener- 
gie. Essen, Germany, F.R.; Wehlmann (1976). (In German) 

From Lecture and discussion meeting of the RWE-Anwen- 
dungstechnik on results of development work on the utilization of 
solar energy; Essen, Germany, F.R. (12 May 1976). 

4 figs.; 3 refs. 

The essay examines the possibility of achieving an expense- 
saving solution for heating industrial water during the whole year by 
combining conventional heat sources with a solar system. The 
central warm water supply heated by oil-fired boilers is out of 
operation during the period in which heating is not necessary and 
functions with extremely low thermal efficiency during this time. 
Electrical energy is used for after-heating during summer operation 
of the solar system. Problems of dimensioning are especially dealt 
with, as well as problems of limiting the temperature level of the 
after-heating, problems of integrating the system, of heat losses, and 
of protection against over-heating. The saving of energy costs 
shows, regarding the costs of the plant, that the system is not 
economical yet at present but may be in the near future. 


22037 Utilization of solar energy in public swimming pools. Sys- 
tems investigations. Biasin, K. pp 74-84 of In Ergebnisse von 
Entwicklungsarbeiten zur Nutzung der Sonnenenergie. Essen, Ger- 
many, F.R.; Wehlmann (1976). (In German) 

From Lecture and discussion meeting of the RWE-Anwen- 
dungstechnik on results of development work on the utilization of 
solar — Essen, Germany, F.R. (12 May 1976). 

6 figs. 

The minimizing of the necessary absorbing surface of collec- 
tors for heating swimming pools, which is required for financial and 
space-related reasons can be achieved by increasing the efficiency of 
the collectors and by decreasing the need for heat. The suggested 
measures of increasing the global radiation absorption of the pools, 
the pool closure, and the heat recovery from waste water decrease 
the need for heat in a swimming pool by 65%. For the practical 
testing of the theoretical results, measuring examinations will be 
carried out in the swimming pool of Wiehl during the next 3 years. 


22038 Public pa - pool at Wiehl. Large-scale test plant for 
the utilization of solar energy. Fruehauf, HJ. pp 85-100 of In 
Ergebnisse von Entwicklungsarbeiten zur Nutzung der — 
gie. Essen, Germany, F.R.; Wehlmann (1976). (In neti 

From Lecture and discussion meeting of the RWE- Anwen- 
dungstechnik on results of development work on the utilization of 
solar energy; Essen, Germany, F.R. (12 May 1976). 

7 figs.; 3 refs. 

The special characteristics of the partial systems are explained 
after a description of the test plant and its energy supply conception. 
bm — to be carried out on the plant during the next years are 

escri 


HEAT ENGINES 


22039 Solar operated thermodynamic drive. _— L.C. US 
Patent 3,983,704. 5 Oct 1976. Filed date 23 Jun 1975. 4; 

A liquid-tight fluid container forming a primary chamber is 
provided with a vertical standpipe communicating, at its depending 
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end, with the bottom area of the primary chamber and communicat- 
ing ‘with an elevated tank and chamber, at its up oad end, in vertically 
spaced relation above the primary chamber. The elevated tank is 
formed in a fluid reservoir in turn communicating with the depend- 
ing end portion of the oe chamber through a check valve. 
Solar rays heat fluid which circulates through a heat exchanger 
pon in the primary chamber to expand a volatile liquid therein 
force it through the standpipe into the elevated tank. The liquid 

is > nanaeell to the reservoir bottom. The liquid drives a hydraulic 
motor by its movement to or from the elevated tank or both. 


22040 Solar engine. Lapeyre, J.M. (to The Laitram Corp.). US 
Patent 3,984,985. 12 Oct 1976. Filed date 17 Apr 1975. 6p. 

A solar engine is described including a vessel disposed for 
motion along a predetermined path and having an array of discrete 
expandable and contractable chambers disposed in spaced relation 
along the path. The vessel contains relatively non-expandable fluid 
while the chambers each contain a relatively expandable and con- 
tractable fluid which is of lesser density than the non-expandable 
fluid. The chambers along a predetermined section of said vessel are 
maintained at a cooler temperature than those chambers exposed to 
solar energy. The chambers ex: to solar energy are caused to 
expand upon heating of the fluid therein, causing displacement of the 
non-expandable fluid. At the same time, the cooled chambers are 
caused to contract in response to cooling of the fluid therein and 
a the inflow of an additional quantity of nonexpandable 

uid into the cooled section of the vessel. As a result, the cooled 
section of the vessel contains a greater amount of non-expandable 
fluid, producing a mechanical unbalance which in turn produces 
movement of the vessel along the path. 


22041 Solar furnace. Bard, R.F. US Patent 3,985,118. 12 Oct 
1976. Filed date 9 Jun 1975. 6p. 

A solar furnace wherein multiple Fresnel lenses focus light 
rays upon heat conductors associated with each of the lenses is 
described. Each heat conductor has an exposed arcuate portion 
which serves to mount lens supporting means permitting pivotal 
movement of said supporting means about the conductor to maintain 
the lens focus in common with a portion of the conductor. Fluid 
— through the vessels is heated to the extent that same may be 

Or powering a steam turbine associated with an electrical 
generator. To provide a self-contained, transportable generating 
system the solar furnace may be incorporated into a structure 
mounting additional components providing for condensation of the 
steam and recirculation to the solar furnace vessels. 


SOLAR COLLECTORS AND CONCENTRATORS 
REFER ALSO TO CITATION(S) 22018, 22023, 22034, 22041 


22042 (CONF-761107—17) Analysis of thermal performance of 

“Solaris” water-trickle solar collector. Beard, J.T.; Huckstep, F.L.; 

May, W.B. Jr.; Iachetta, F.A.; Lilleleht, L.U. (Virginia Univ., Char- 

— (USA)). 1976. Contract E(40-1)-4927. 27p. Dep. NTIS 
00. 


From Annual meeting of the American Society of Mechani- 
cal Engi ; New York, New York, United States of America 
(USA) (29 Nov 1976). 

Thermal performance testing and evaluation of the Thomason 
“Solaris” water-trickle solar collector were undertaken with the aid 
of a special outdoor research facility. Results demonstrate the per- 
formance of the Thomason “Solaris” collector with efficiencies 
ranging from 30 percent up to approximately 75 percent. These 
results show a nearly linear relationship as a function of the differ- 
ence between inlet water temperature and the ambient temperature, 
divided by the incident solar energy. The significant scatter in the 
data results from other variables which are analyzed in the paper. 
These variables include glazing cleanliness, angle of incidence, water 
evaporation and condensation, wind condition, and the influence of 
condensate droplets on the overall solar energy transmitted to the 
absorbing surface. The performance of the “Solaris” water-trickle 
collector is compared with published results for conventional single 
and double flat-plate collectors. 


22043 (CONF-761143—1) Evaluation of ‘Solaris’ water- etches 
solar collector and demonstration of annual cycle collection and stor. 

age of solar heated water. Beard, J.T.; Ilachetta, F.A.; Lilleleht, LU: 
Dickey, J.W.; ore F.L.; May, W.B. Jr. (Virginia Univ., Char- 
30 (USA)). 1 6. Contract E(40-1)-4927. 18p. Dep. NTIS 


rom Conference on solar III capturing the sun; Evanston, 

Illinois’ United States of America (USA) (20 Nov 1976). 
This is a report of the progress and results of two research 
ote ma on solar energy heating which are being conducted at the 
preg of bea First, research on the thermal performance of 
the Thomason “Solaris” water-trickle solar collector is described. 
This work includes testing with the aid of a special outdoor collector 
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which occur within om collector. The fo aaa ermal performance of the 
“Solaris” water-trickle collector is compared with —— results 
for conventional single and double flat-plate collectors. The second 
project involves the demonstration evaluation of a system for 
the trang collection of — energy with —p- Fp peom a 
app ns. The system resembles a swimming pool with an 

ed top which acts as a solar collector as well as a device to limit the 
evaporative cooling of the water. 


22044 (COO/2934—76/1) Study of corrosion and its control in 
aluminum solar collectors. report, June 1, 1976—August 31, 
1976. Giner, J.; Swette, L.; Wong, D. (Giner, Inc., Waltham, Mass. 
(USA)). Sep 1976. Contract E(11-1)-2934. 26p. . NTIS $4.00. 

‘This program is intended to be an in depth study of the 
corrosion of aluminum solar thermal energy collector s a. with 
the objective of deriving corrosion control methods. corrosion 
characteristics of aluminum and selected aluminum alloys in heat 
transfer fluids, including ethylene glycol—water, will be studied 
experimentally under conditions relevant to the operation of the 
existing solar collector installations. No significant test results have 
been obtained to date. 


22045 Utilization of solar energy by means of solar ceus and 
ultra-black absorbers. Bonnet, D.; Selders, M. (Battelle-Institut e.V., 
Frankfurt am Main (Germany, F.R.)). Maschinenmarkt; 81: No. 87, 
1624-1626(1975). (In German). 

4 figs. 

Technical means already known and present developments 
concerning the utilization of solar ener a are discussed, and the 
— is pointed out to use so-called ultra-black absorbers, i.e. 
_—— selective absorber surfaces which warrant an absorption of 

short-wave solar radiation as complete as possible without them- 
selves ae in the long-range —_ in other words, 
without loss through heat radiation. Wi aces of this kind and 
with absorber-reflector combinations temperatures of 2,500 K could 
be achieved theoretically with flat plate collectors, i.e. without 
concentration through mirrors or lenses. In practice, temperatures of 
ARI a RR OR ge Ng 


22046 Collector absorbing solar energy. Ott, A. 
German(FRG) Patent 2, 2403 ,032/A/. 24 Sul 1975. 12p. (In German). 

2 figs. Available from Dt. Patentamt, Muenchen (FRG). 

A flat solar collector in described. The absorber consists of a 
mat blackened surface and is hung up by springs within a box 
between 2 glass plates. Water is used as heat transport medium 
which flows down one side of the absorber. Sections with complete 
or almost complete radiation absorption are placed in or on the glass 
plate facing solar radiation so that this glass ose is heated 
whereby a condensation of steam on the inner side of the glass plate 
is to be prevented. Furthermore, a suggestion is made to cover the 
absorber surface additionally with solar cells in order to achieve a 
better efficiency. The generated current is to be used for the elec- 
trolysis of water. 


Equipment for utilizing solar heat. Stoy, B.; Goericke, P.; 
Kalischer, P. (to Rheinisch-Westfaelisches Elektrizitaetswerk A. G.). 
German(FRG) Patent 2,402,999/A/. 31 Jul 1975. 10p. (In OanGy 
1 figs. Available from Dt. Patentamt, Muenchen (FRG). 
A system for the utilization of solar energy is described. The 
system consists of collector, heat exchanger, heat pump. A refriger- 
ant is planned to function as heat transporter. The plate collector is 
painted dull black. A yap closure of the collector prevents convec- 
tive heat emission. collector also contains reflection layers 
> eable to heat radiation essentially from the outside to 
inside. The s system is to be used to produce warm or hot water or 
cone. air. 


22048 Thin films in energy systems. Ross, R.S. (Kent State 
Univ., OH). pp 44-51 of In Bicentennial of materials. Vol. 8. Azusa, 
CA; Society for the Advancement of Materials and Process Engi- 
neering (1976). 

From 8. Society for the Advancement of Material and Pro- 
cess Engi technical conference; Seattle, Washington, United 
States of America (USA) (12 Oct 1976). 

See CONF-761018—. 

Applications of thin films in greenhouses, solar collectors, 
pollution control, and energy conservation are discussed. (WDM) 


22049 Solar collectors. Fundamentals and operational demand. 


Goericke, P. pp 30-39 of In Ergebnisse von ee 
der Sonnenenergie. Essen, Germany, F.R.; Wehimann 


dungstechnik on results of developmen 
solar energy; Essen, Germany, F.R. (12 May 1976). 


SOLAR ENERGY 


5 figs. 

The characteristics of several ways of constructing collectors 
are described after a basic explanation of the fenstion® of a solar 
collector. 


22050 Optimum alignment of solar collectors in space. Biasin, K. 
pp 40-51 of In ae von Entwicklungsarbeiten zur Nutzung 
der a . Essen, Germany, F.R.; Wehlmann (1976). (In 


From Lecture and discussion meeting of the RWE-Anwen- 
dungstechnik on results of development work on the utilization of 
oe Essen, Germany, F.R. (12 May 1976). 

The results of g calculations con the optimal 
adjustment of solar Fem of the shower water ~ Lt system 
in Wiehl and of the collector system for a public swimming pool are 
sla radi The most important parameters are the dependence of the 

radiation on time and season as well as the degree of the solar 
radiation. The research results in a number of recommendations to 
achieve the optimal angle of elevation of the collector normal. 


22051 Light collectors in cylindrical geometry. Winston, R. (to 
Energy Research and Development Administration). US Patent 
3,957,031. 18 May 1976. Filed date 29 May 1975. 8p. 

PAT-APPL-581,613. 

A device is provided for collecting electromagnetic energy 
developed by an energy source of finite dimension and of finite 
distance from the collection device. It includes an energy absorber 

itioned between two side walls which reflects substantially all 
incident energy received from the energy source onto the energy 


22052 Solar energy conversion device. Beauchaine, A.D. (to 
Westman Manufacturing Co.). US Patent 3,983,861. 5 Oct 1976. 
Filed date 21 Aug 1975. 4p. 

The present solar energy conversion device has spaced, con- 
centric outer and inner tubes of high conductivity metal, the outer 
tube having a blackened outside surface and a reflective inside 
surface. A core rod of low heat conductivity extends concentrically 
inside the inner tube, and water flows around this core rod in a 
shallow cylindrical stream inside the inner tube to absorb heat 
efficiently from the inner tube. The inner tube may have fins on the 
outside to enhance the heat transfer. 


22053 High efficiency solar panel. Kapany, N.S. (to Kaptron, 
Inc.). US Patent 3,985,116. 12 Oct 1976. Filed date 22 Apr 1974. iene 

A window portion is interposed between the incident light 
and a heat absorbing portion and at least one of the heat deotion 
and window portions has a plurality of spaced apart reflecting 
surfaces, separate ones of which face each other and transmit the 
incident lig by multiple reflections to the heat absorbing portion. 
In at least ote embodiment, these o d reflecting surfaces con- 
verge in the direction of light travel from the window portion to the 
heat absorbing portion and infrared reflecting means are interposed 
between the window portion and the heat absorbing portion to 
return infrared light emitted by the heat absorbing portion back to 
the heat absorbing portion. 


22054 Solar sensor-heater. Sallen, L.H. US Patent 3,985,117. 12 
Oct 1976. Filed date 26 Dec 1974. 6p. 

A solar sensor-heater comprising a fluid conduit coiled about 
a black body enclosed in an insulated container is described. One 
side of the container is transparent to allow solar radiation to 
impinge upon the fluid conduit and black body. A pump is located in 
the fluid conduit output. A temperature sensing device is located 
upon the fluid conduit and senses the temperature of the fluid in the 
conduit and thereby turns the pump on or off as required. 


22055 Solar heat collector. Oakes, F.W. Jr. US Patent 3,985,119. 
12 Oct 1976. Filed date 1 Oct 1975. 4p. 

A solar eB collector system is described which provides a 
mechanically oriented bolic trough direct radiation collector 
— along the focal line a portion of a first fluid conduit system 

and outside the focal line a portion of a second fluid conduit system, 
sectionally in arcuate array about the first fluid conduit system; 
greenhouse energy-collection effect to conserve heat at the fluid 
conduit systems is also provided by means of a second collector 
system including a glass-front enclosure over the parabolic trough 
collector, and preheating of fluid entering the solar heat collection 
system is provided by means of an insulated compartment behind the 
fd col trough through which return tubing of the first and second 
uid collector systems pass; a valve provides for separate or for 
serial connection of the two systems; and an aluminum foil covering 

over a parabolic form provides for renewal of the reflective surface. 


22056 Solar Gerlach, R.K. (to CaTel Manufacturing 
Inc.). US Patent 3,984,881. 12 Oct 1976. Filed date 19 Dec 1974. 8p. 

Conservation of energy of a swimming pool is provided by an 
attractively colored polyethylene panel secured to a circular frame 
which panel cover and frame are stable, and will not disintegrate due 
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to direct rays of the sun. The panel passes and traps the heat of the 
sun rays during the day and maintains a pool cover to prevent 
substantial loss of heat and thereby retain the heat of the pool. The 
absorption of heat and reduction of evaporation is effective primarily 
to reduce fuel of the pool heater and also reduces consumption of 
chemicals and water. 


22057 Solar heated evaporating and condensing unit. Rush, M.A. 
US Patent 3,986,936. 19 Oct 1976. Filed date 7 Nov 1974. 6p. 

A buoyant elongated trough-like structure closed throughout 
an upper portion thereof by means of a transparent panel for passing 
radiant energy from the sun therethrough is provided and a portion 
of the interior of the trough below the transparent panel defines an 
open top compartment for receiving water to be evaporated and 
subsequently condensed. (WDM) 


22058 Summer and winter solar heat collector. O'Hanlon, E.J. 
US Patent 3,986,491. 19 Oct 1976. Filed date 15 Jan 1975. 4p. 

A reduction of first cost and an increase in solar heat collec- 
tion efficiency are primary considerations. Heat absorbing liquid is 
confined to a narrow unobstructed path, with wide flaring wings 
exposed directly to the sun. The need for painted heat absorbing 
surfaces is — eliminated. Transparent or translucent cover is 
easily removable and replaceable. 


22059 Solar energy transfer system with protection against freez- 
ing. Schlesinger, R.J. US Patent 3,986,489. 19 Oct 1976. Filed date 
10 Apr 1975. 8p. 

A system for transferring thermal energy from a solar on 
collector to a storage tank by pumping water from the tank throug 
the heat exchanger and back into the tank. Two temperature- 
sensitive thermistors sense respectively the temperature of the water 
as leaving the heat exchanger or as being held therein, and the 
temperature of the water in the tank or as leaving the tank; these 
thermistors are included in bridge circuits which provide control 
— representing the collector and tank temperatures and the 
differences of these temperatures for controlling water circulation, 
collector heating and/or dumping of the water, for collecting ther- 
mal energy and for preventing the circulation from freezing or 
boiling. 


GEOTHERMAL ENERGY 


RESOURCE STATUS AND ASSESSMENT 


NON-USA 
REFER ALSO TO CITATION(S) 22062 


22060 Utilization of geothermal heat also in Germany. Delisle, 
G.; Jung, R. (Bundesanstalt fuer Geowissenschaften und Rohstoffe, 
Hannover (Germany, F.R.)). Umsch. Wiss. Tech.; 76: No. 20, 651- 
653(Oct 1976). (In German). 

2 figs.; 5 refs. 

Geothermal heat is a huge energy source hitherto hardly 
explored which would cover the world’s need for energy for thou- 
sands of years to come. However, in the light of existing technology 
as far as the exploitation of geothermal energy is concerned, only the 
utilization of underground hot water is to be considered, but hot 
springs only contain a fraction of the thermal energy which is 
embodied in the earth’s crust. The FRG, though, dis of a much 
bigger energy potential with the heat stored in the hot rock under- 
ground, but there are no suitable techniques to exploit this energy. A 
new technique which is explored in Los Alamos (New Mexico) 
could open up completely new possibilities. 


GEOLOGY, HYDROLOGY, AND GEOTHERMAL 
SYSTEMS 


USA 
REFER ALSO TO CITATION(S) 22063 


NON-USA 
REFER ALSO TO CITATION(S) 22067, 22075 


22061 Indicator of abyssal heat recharge of recent hydrothermal 
phenomena. Kononov, V.I.; Polak, B.G. (Geological Inst., Moscow). 
pp 767-773 of In Proceedings of the second United Nations sympo- 
sium on the development and use of geothermal resources. Vol. 1. 
Derkeley, CA; Univ. of California (1976). 

rom 2. United Nations symposium on the development and 
a "ac, resources; San Francisco, California, USA (20 

ay q 
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See CONF-750525—P1. 

Traditional geochemical studies of thermal fluids of the Pacif- 
ic island arcs and Iceland do not allow us to establish oo 
the presence or absence of juvenile components. The evaluation of 
heat losses caused by discharge indicates that N2-CO2 and He (rifto- 
genic) thermal phenomena have an additional heat recharge besides 
the lien conductive terrestrial heat flow. In Nz and CO, 
thermal phenomena the additional heat recharge cannot be recog- 
nized. Isotopic investigations seem to be the key to solving the 
problem. The isotopic ratio of **S:**S in hydrothermal sources in 
volcanic areas depends on the earth's crustal structure in these areas. 
The isotopic ratio of *He:*He shows traces of upward migration of 
mantle emanations. 


GEOTHERMAL EXPLORATION AND 
EXPLORATION TECHNOLOGY 


22062 French appraise their geo’ possibilities. Facca, G. 
Geotherm. Energy Mag.; 4: No. 11, 33-38(Nov 1976). 

Some of the highlights of a two-day workshop held in Paris 
(23rd and 24th, June, 1975) are mentioned. Some details are given of 
papers on the Paris Basin geothermal province, Melun, and overseas 
exploration in Guadeloupe in the Caribbean and Afar and Issas 
(former French Somaliland. (MHR) 


GEOPHYSICAL TECHNIQUES AND SURVEYS 
REFER ALSO TO CITATION(S) 22073 


22063 Convective heat flow in Yellowstone National Park. Four- 
nier, R.O.; White, D.E.; Truesdell, A-H. (Geological Survey, Menlo 
Park, CA). pp 731-739 of In Proceedings of the second United 
Nations symposium on the development and use of geothermal 
resources. Vol. 1. Berkeley, CA; Univ. of California (1976). 

From 2. United Nations symposium on the development and 
use of geothermal resources; San Francisco, California, USA (20 
May 1975). 

See CONF-750525—P1. 

The heat discharged by chloride-rich thermal waters east of 
the Continental Divide in Yellowstone National Park has been 
estimated by the “chloride inventory” method of Ellis and Wilson. 
Flow rates and chloride contents of rivers draining regions of hot- 
spring activity were measured, and chloride contents and tempera- 
tures of deep hot-water aquifers were calculated by using composi- 
tions of spring waters. This information provided estimates of the 
volume of hot-spring water reaching the rivers and the original heat 
content before adiabatic and conductive cooling. Each year, about 
41,500 metric tons of chloride and more than 100 million metric tons 
of water are discharged by the Yellowstone Park hot springs. The 
heat discharged by spring water that is warmer than 4° (the mean 
annual temperature) in the Madison River drainage is 7.3 x 10° cal/ 
sec, and in the Yellowstone River drainage, 4.8 x 10° cal/sec. The 
convective heat flow due to thermal waters within the part of the 
Yellowstone Caldera draining to the east of the Continental Divide 
(2023 km?) is 10.0 x 10° cal/sec, and the average heat flux is 50 heat- 
flow units. The convective heat flow from the entire park is estimat- 
ed to be 4.02 x 10'*cal/yr. This amount of heat could be supplied by 
crystallizing and cooling about 0.10 km* of rhyolite magma per year 
from 900 to 500°C. These data are minimum values because chloride 
may not be a good indicator of the convective heat from the vapor- 
dominated regions in the park, particularly in the northeastern part 
of the caldera. 


22064 Geothermal measurements in five small lakes of northwest 
Ontario. Allis, R.G.; Garland, G.D. (Univ. of Toronto). Can. J. 
Earth Sci.; 13: No. 7, 987-992(Jul 1976). 

The heat flow through the floors of five small lakes of known 
thermal history on the Canadian Shield was measured with a modi- 
fied Bullard probe. A small correction for seasonal bottom water 
temperature variations was applied to temperature gradient measure- 
ments, and the heat flows are corrected for glaciation, lateral tem- 
perature gradients, sedimentation rates, and lateral thermal conduc- 
tivity changes. Four lakes have an average heat flow of 49$plus or 
minus$4 mW/mS$sup 2$ (1.2$plus or minus$0.1 $mu$cal/cm$sup 
2$s). A high heat flow in the fifth lake is thought due to unusual 
refraction effects. The heat generation-heat flux combination yields a 
point that falls near accepted lines for the Canadian Shield. 


GEOCHEMICAL TECHNIQUES AND SURVEYS 


22065 Preliminary geothermic studies on mineral water in French 
Massif Central. Fouillac, C. (Univ., Paris); Cailleaux, P.; Michard, 
G.; Merlivat, L. pp 721-729 of In Proceedings of the second United 
Nations symposium on the development and use of geothermal 
resources. Vol. 1. Berkeley, CA; Univ. of California (1976). (In 
English and French) 
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See CONF-750525—P1. 
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tral) have high (1504 cy eae: wb pores a 
content is hi to ppM) in three principal groups o 
sources (La Bourboule, Mont Dore, and Saint-Nectaire). Precipita- 
tion of opal is a frequent occurrence at the site of emergence. The 
Na-K-Ca thermometer also shows tures that attain or exceed 
200°C. Certain difficulties appear, mainly at Saint-Nectaire, due to 
the precipitation of calcium carbonate. The ratio of precipitated 
calcium can be estimated by strontium analysis, and the correspond- 
ing correction can accordingly be done. The other chemical charac- 
teristics of these waters are the presence of large quantities of 
lithium, iron, and manganese, the absence of sulfides at the site of 
emergence and the presence of an extremely small quantity of 
dissolved oxygen. The coexistence of ferrous iron and sulfate could 
permit the Eh-pH conditions of the original environment to be 
determined. The slope of the av straight line passing through 
the points representing the samples in the deltaD/delta’*O di 

is significantly smaller than the slope of meteoric waters (—16 less 
than delta D less than —58.5; —10.2 less than delta '*O less than — 
8.8). A mixing model has been formulated; it appears that the 
hypothesis of an adiabatic ascent of the water must be rejected. The 
deep temperature is estimated to be 210°C. 


22066 Analysis of the hot spring activity of the Manikaran area, 
Himachal Pradesh, India, by geochemical studies and tritium concen- 
tration of spring waters. Gupta, M.L.; Saxena, V.K.; Sukhija, B.S. 
(National Geophysical Research Inst., Hyderabad, India). pp 741-744 
of In Proceedings of the second United Nations symposium on the 
development and use of geothermal resources. Vol. 1. Berkeley, CA; 
Univ. of California (1976). 

From 2. United Nations ag es on the development and 
use of geothermal resources; San cisco, California, USA (20 
May 1975). 

See CONF-750525—P1. 

The Manikaran oF where the hottest springs in India 
with temperatures up to 97°C manifest and mild geyser activity and 
large discharges occur, has been considered as one of the potential 
areas for exploration of geothermal energy. The concentration of 
dominant cations and anions indicates Na~-Ca-HCOs-Cl type of ther- 
mal water with major constituents following the order Na greater 
than Ca greater than K greater than Mg less than Cl less than HCOs. 
Minor quantities of metallic trace elements, namely, Ag, Cu, Ni, Sr, 
and Zn, have also been detected. On the basis of the sodium, 
potassium, and calcium content of the nonboiling spring water, the 
reservoir temperature is estimated as 195°C, whereas consideration 
of SiO, content and enthalpies of nonboiling and quartz solubilities at 
selected temperatures indicates a probable aquifer temperature of 
about 200°C, and the fraction of cold water mixing with hot water 
as 0.60. The tritium concentration in hot spring water is low, 14 to 
58 Tritium Units (TU), compared to the high tritium value of 103 
TU of the water of Parbati River, which drains the area. The 
concentration of tritium in the spring water is higher than that of the 
pre-bomb tritium levels for 30°N (10 TU). This indicates shallow 
circulation with short turnover time for the spring water or mixing 
of deep thermal waters with surface water. Considering the latter 
and using the estimated cold water fraction, the tritium concentra- 
tion of the deep unmixed hot water has been inferred. From this it 
can be concluded that the deep water in the hot aquifer has a very 
long residence time. 


22067 Helium isotopic geochemistry in thermal waters of the 
Kuril Islands and Kamchatka. Gutsalo, L.K. (Inst. of Geology and 
Geochemistry of Fossil Fuels, Lvov). pp 745-749 of In Proceedings 
of the second United Nations symposium on the development and 
use of —— resources. Vol. 1. Berkeley, CA; Univ. of Califor- 
nia (1976). 

From 2. United Nations symposium on the development and 
use of Gena resources; San Francisco, California, USA (20 
May 1975). 

See CONF-750525—P1. 


According to contemporary 


opinion, helium possessing an 
anomalous ratio *He:*He of (0.5 - 3.6).10° ¢ and detected in thermal 
waters from the Kuril islands, Kamchatka, and Iceland was generat- 
ed by mixing u mantle helium, where *He:*He is equal to (3 +- 
1).10~5, with helium of the earth’s crust, where *He:*He is equal to 
3.10-* However, a mantle and crustal helium discharge from the 
thermal springs studied must go jointly with the mainly meteoric 
waters which contain dissolved atmospheric helium, where *He:*He 
is equal to (1.40 +- 0.01).10~® Therefore one can confirm a priori 
that under such conditions helium of thermal springs must always 
contain atmospheric helium too. To prove it the same linear depen- 
dence between the contents of helium-3 and helium-4 in the thermal 
waters studied (He/sub therm/ and in the atmosphere (He/sub air/) 
was found. From this simple equation it is concluded that: (1) 
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See Se He cat Ge hones Whawe ft Gane 
spring helium. (2) It is necessary to subtract the atmospheric helium 
part in order to find the value of a “true” isotopic correlation of 
thermal spring helium, that is, to find k. (3) A “true” *He:*He 

ion k in different thermal waters seems to have the constant 
value of (1.1 +- 0.2).10~*. This value constancy shows on the mantle 
as the only spring of helium with a stable isotopic ratio. (4) An 
addition of crustal helium to helium migrating from the mantle does 
not seem to distort the upper mantle *He:‘He correlation. 


22068 Geochemistry of the Kawah Kamojang geothermal system, 
Indonesia, Kartokusumo, W. (Indonesian Geological Survey, Ban- 
dung, Indonesia); Mahon, W.A.J.; Seal, K.E. pp 757-759 of In 
Proceedings of the second United Nations symposium on the devel- 
— and use of resources. Vol. 1. Berkeley, CA; 
niv. of California (1976). 

From 2. United Nations sang ener on the development and 
rancisco, California, USA (20 


See CONF-750525—P1. 

The Kawah Kamojang geothermal field occurs on the west- 
ern side of a large volcanic complex some 40 km south-southeast of 
Bandung, Indonesia. Extensive steam emissions, boiling steam-heated 
pools, and areas of hydrothermal rock alteration occur over an area 
of agro aye 0.25 km? at an elevation of between 1700 and 1800 
m. high sulfate concentrations (1500 mg.kg~'), low pH (ap- 
proximately 2) and low chloride concentrations (less than 2 
mg.kg~'), in the surface hot waters, and the absence of chloride 
— at lower altitudes on the flanks of the complex, suggest that 

ojang field is vapor-dominated. Temperatures and pressures 
measured in a 600 m well show that a water table occurs at 160 m; 
tem; tures increase from 94°C (boiling) at the water surface to 
238°C near well bottom; the gradient is zero over the bottom 50 m; 
and pressures correspond to hot-hydrostatic from the water table to 
well bottom. Water sampled from the well before discharge con- 
tained mainly sodium sulfate and silica, minor chloride (less than 2 
mg.kg~*), and was close to neutral, except ibly at the water-dry 
rock interface where acid conditions could have occurred. On initial 
opening, the well discharged a steam-and-water mixture which 
changed to saturated steam and finally to superheated steam. 


22069 Geochemical prospecting in vapor-dominated fields for geo- 
thermal exploration. Koga, A.; Noda, T. (Kyushu Univ., Beppu, 
Japan). pp 761-766 of In Proceedings of the second United Nations 
symposium on the development and use of geothermal resources. 
Vol. 1. Berkeley, CA; Univ. of California (1976). 

From 2. United Nations symposium on the development and 
use of geothermal resources; San Francisco, California, USA (20 
May 1975). 

See CONF-750525—P1. 

In hot-water fields many constituents are useful as chemical 
indicators in evaluating the system, but reliable indicators have been 
lacking up to date in vapor-dominated fields. In these fields gases 
and condensates from fumaroles and altered rocks only are available 
for collection and analysis, but steam should be an indicator from 
greater depths in the area. Analysis of fumarole steam gives an 
approximate indication of the steam or water qualities to be obtained 
by drilling in the area; it indicates whether there is a high or low 

steam ratio, and what the ratios of CO2:H2S, CO2:CH, and 
:He are. Volatile elements in condensed water from fumaroles 
give very few results in geothermal areas, but they could be trans- 
ported with steam from depth by vaporization, in proportion to the 
temperature. If they are dissolved in a deep aquifer, the concentra- 
tions of volatile elements (Hg, As, B) in the condensate are naturally 
large due to their high volatility. The Hg content in the condensate 
especially might prove to be the best indicator for geochemical 
prospecting of underground high-temperature spots. Hg, As, and B 
geothermometers, based on the concentration ratios in discharging 
water and steam, could logically be made to calculate underground 
temperatures. It is likely that some altered rocks around fumaroles 
have heavy concentrations of volatile elements. Therefore, halos of 
He in altered rocks would be related to the faults assumed geologi- 
ly or geophysically in a geothermal area. A quantitative pattern of 
the Hg distribution in soil and air of the area might show the 
geothermal activity as well as Hg in altered rocks. 


22070 Review of hy: of geothermal systems: pro- 
specting, development, and use. Mahon, W.A.J. pp 775-783 of In 
Proceedings of the second United Nations symposium on the devel- 
t and use of cr resources. Vol. 1. Berkeley, CA; 
niv. of California (1976). 
From 2. United Nations symposium on the development and 
use of  ‘?ae resources; San Francisco, California, USA (20 
May 1975). 
See CONF-750525—P1. 
The chemistry of natural hot waters is controlled by chemical 
which include the chemical composition of aquifer rocks 
and volcanic emanations, rock mineral-water interactions and equi- 
libria, mineral solubility, gas solubility and equilibria, and physical 
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ture, pressure, boiling, evaporation, dilu- 
tion, and rock permeability. Surface sampling of springs and geother- 
mal wells and deep sampling in wells can delineate these parameters 
from the chemistry of the fluids — aiding the siting of produc- 
tion wells and the development exploitation of a hydrothermal 
system. The thermodynamic properties of saturated steam up to 
baeanig? aa temperatures and — the availability of ground- 
water, the level of the water table relative to ground surface, and the 
lithostatic pressure of the aquifer rocks control the formation, stabil- 
ity, and chemistry of hydrothermal systems. Extrusive rock bodies 
are probably more important heat sources for hydrothermal systems 
than intrusive bodies due to their closer aw to available 
a resources. The chemistry and physics operating in the 
> ye = a Rep Be fd a volcano are used to ~ i - 
possible chemical an ical parameters operating i 
development and explottation of a hydrothermal cen oot the 
distinction between a water- and a so-called vapor-dominated 
system. 


22071 Exploration for geothermal aress using mercury: a new 
technique. Matlick, J.S. III; Buseck, P.R. (Arizona State 
Univ., Tempe). pp 785-792 of In Proceedings of the second United 
Nations symposium on the development and use of geothermal 
resources. Vol. 1. Berkeley, CA; Univ. of California (1976). 

From 2. United Nations “ig ome on the development and 
use of eae resources; San Francisco, California, USA (20 
May 1975). 

See CONF-750525—P1. 

High-sensitivity measurements of merc’ in soil indicate 
strong itive anomalies over regions of geothermal activity in 
three of four areas tested Cont alley, fornia; Summer Lake 
and Klamath Falls, Oregon). All thermal springs are enclosed with 
the mercury anomaly areas; in distinction to other geochemical 
methods currently in use, this method also can be used in areas free 
of heated waters. Thus the strong association of Hg with geothermal 
activity is confirmed. 


22072 Atmospheric and radiogenic noble gases in thermal waters: 
their potential application to prospecting and steam production studies. 
Mazor, E. (Weizmann Inst. of Science, Rehovot, Israel). pp 793-802 
of In Proceedings of the second United Nations symposium on the 
development and use of geothermal resources. Vol. 1. Berkeley, CA; 
Univ. of California (1976). 

From 2. United Nations symposium on the development and 
use of —_— resources; San Francisco, California, USA (20 
May 1975). 

See CONF-750525—P1. 

The atmospheric noble gases, He, Ne, Ar, Kr, and Xe (recog- 
nizable by their relative abundances and isotopic compositions) 
become dissolved in surface waters and tag every meteoric ground- 
water. — are observed to undergo no losses or additions in warm 
(below boiling) water systems but are significantly depleted in boil- 
ing and superheated waters. There, the noble gases pass into the 
steam phase. Various patterns of fractionation are observed to 
accompany the noble gas depletion in superheated waters, and 
various mechanisms of gas losses and steam formation (distillation, 
reequilibration of elevated ratures, spontaneous steam re! 
and so forth) are discussed. iogenic helium and argon enter most 
thermal waters from the aquifer rocks. They serve as tracers in 
mixed cold-hot water complexes and serve as monitors for air 
contamination core collection or pumping operations. Data 
are presented from thermal waters in Israel, Switzerland, Rhodesia, 
Swaziland, and the United States (Yellowstone and Lassen Volcanic 
National Parks and sources in the California Coast Rangcs). In a 
of these observations the noble and radiogenic gases are re; as 
potential tracers in (1) geothermal reconnaissance surveys, (2) studies 
of steam separation mechanisms, and (3) follow-up of geothermal 
field exploitation. 


22073 Subsurface temperatures in the Bohemian Massif: geo- 
physical measurements and geochemical estimates. Paces, T. (Geo- 
logical Survey, ay ; Cermak, V. pp 803-807 of In ings of 
the second United Nations symposium on the development use 
of geothermal resources. Vol. 1. Berkeley, CA; Univ. of California 


e0' 
(1976). 

From 2. United Nations symposium on the development and 
use of geothermal resources; San Francisco, California, USA (20 
May 1975). 

See CONF-750525—P1. 

The —— of empirical geothermometers yields higher 
temperatures t indicated by the geophysical measurements. 
difference is caused by the departure of groundwater systems from 
their thermodynamic —— states. In some cases a steady state 
is established resulting from the rate of water percolation, the rate of 
water-rock chemical interaction, and the flux of CO2. The tempera- 
ture estimates using the steady-state concept are compatible with the 
data obtained by the temperature loggings from two areas of the 
Bohemian Massif where the heat flow is increased. 


22074 Modeling of the equilibrium component compositions and 
properties of sodium chloride hydrothermal solutions of the Pauzhetsk 
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type in the Kamchatka peninsula. Pampura, V.D.; Karpov, I.K.; 
Kazmin, L.A. (Inst. of Geochemistry, Irkutsk, USSR). pp 809-814 of 
In Proceedings of the second United Nations symposium on the 
development and use of geothermal resources. Vol. 1. Berkeley, CA; 
Univ. of California (1976). 

From 2. United Nations a on the development and 
use of — resources; San isco, California, USA (20 
May 1975). 

See CONF-750525—P1. 

A model of the physicochemical evaluation of sodium chlo- 
ride solutions in the geochemical processes of cooling and degassing 
at the surface and at deep levels is presented. Data for modeling 
collected during field surveys include the analytical composition of 
geothermal brines, their tem and water sediments. Compu- 
tation of = a composition of 25 to 200°C and 1 to 
bars was ied out by the minimization method of free energy. The 
main practical result is the forecasted map of the geothermal area 


under deep and ture conditions (composition of 
brines: CO:, is, NaCl, HCl, TLSiO,, H2COsp, HCO;, COsp2, HS”, 
$3, Hah. Na*, K*, Ca*?, Cl”, and so on; with pH, Eh, and partial 
pressure of gases). 


nary prospection method of geothermal area. Panichi, C.; Tongiorgi, 
E. (CNR, Pisa, Italy). pp 815-825 of In Proceedings of the second 
United Nations symposium on the development use of geother- 
mal resources. Vol. 1. Berkeley, CA; Univ. of California (1976). 

From 2. United Nations symposiem on the development and 
use of ce resources; San cisco, California, USA (20 
May 1975). 

See CONF-750525—Pi. 

The CO, from thermal springs and natural gas emanations 

was sampled, and its *C:'*C ratio was measured by mass-spectrom- 
etry. At the same time samples of fossil and modern travertines were 
collected. The isotopic composition of the travertine, being related 
to that of the evolved COs, has been used to evaluate the isotopic 
composition of the CO: emitted in the past by thermal springs which 
are now extinct. The total range of delta’*C observed in the manifes- 
tations of central and south Italy is from +1.8 to -21.3 °/oo. Samples 
from areas with different geological features show different ‘°C 
contents. The more negative delta values were found where the 
geological conditions could justify an inorganic origin for CO2. On 
the contrary, CO, from geothermal areas and CO, connected with 
recent volcanic activity is characterized by a relative enrichment in 
13C(delta'*C ranging from +2 to -6 °/oo), when compared to the 
CO, from other areas. Hydrolysis of carbonates in the temperature 
range from 100 to 300°C has been emphasized as the main source of 
CO, with relatively higher '*C contents rather than magmatic or 
juvenile ones. On this basis, isotopic analyses of CO. (and traver- 
tines) are as a useful tool in the preliminary prospection of 
the need me thermality of a certain area. 
22076 GEOTERM: a geothermometric computer program for 
hot-spring systems. Truesdell, A.H. (Geological Survey, Menlo Park, 
CA). pp 831-836 of In Proceedings of the second United Nations 
symposium on the development and use of eee resources. 
Vol. 1. Berkeley, CA; Univ. of California (1976). 

From 2. United Nations symposium on the development and 
use of resources; San Francisco, California, USA (20 
May 1975). 

See CONF-750525—P1. 

The computer program GEOTERM is intended to be an aid 
to chemical prospecting for —— energy. Using established 
methods, the program calculates temperatures from three silica 

two cation geothermometers, and two mixing 
models. Subsurface enthalpies and chloride contents related to 
mixing, and certain anion ratios, are also calculated. 


22077 Calculation of deep 
from the chemistry of 


in geothermal systems 
boiling spring waters of mixed origin. Truesdell, 
A.H.; Fournier, R.O. (Geological Survey, Menlo Park, CA). pp 837- 


844 of In of the second United Nations symposium on 
the development use of geothermal resources. Vol. 1. Berkeley, 
CA; Univ. of California (1976). 
From 2. United Nations ag eae on the development and 
use of resources; San isco, California, USA (20 
May 1975). 
See CONF-750525—P1. 
spring waters which result from subsur- 
water components can be used to 
estimate the original tem - fraction < the a 
com it. Computations on the chemistry of warm 
80°C) ings of mixed water origin were described by Fournier and 
Truesdell (1974). A new has been devised to calculate the 
temperature and fraction of the hot water com t of mixed 
pre age issue at boiling temperatures. The temperature, 
and silica content of the mixed spring water and the 
temperature and chloride content of an assumed unmixed spring 





MAY 15, 1977 


water and of local cold water are used to calculate the 
temperature and fraction of the hot component of the mixture. 
using the method, it is necessary to assume that (1) a sam of 


complex i 
Survey of Israel, Jerusalem). pp 713-719 of In Proceedings of the 
second United Nations symposium on the development and use of 
— resources. Vol. 1. Berkeley, CA; Univ. of California 
1976). 

From 2. United Nations symposium on the development and 
use of _— resources; San Francisco, California, USA (20 
May 1975). 

See CONF-750525—P1. 

The Na-K-Ca geothermometer can be extended as a useful 
hydrogeologic tool for genetic considerations of “cool” waters as 
well as geothermal fluids. In the southern Sinai igneous complex, 
within an extensive joint and fissure aquifer system, there is extreme- 
ly good correlation between temperatures calculated by the Na-K- 
Ca | ag tora aee poem and the age of the groundwater, as indicated by 
stable isotope composition. In this kind of aquifer system, the time of 
subsurface retention of groundwater correlated with temperature 
estimates may lead a. a known or assumed regional — 
— to evaluation of the depth and velocity of the hydrologic 
cycle. 


LEGAL AND INSTITUTIONAL ASPECTS 


22079 (NSF/RA—760230) State policies f:: geothermal develop- 
ment. Sacarto, D.M. (National Conference of State Legislatures, 
Denver, Colo. (USA)). 1976. 94p. National Science Foundation, 
Washington, DC 

© most prominent geothermal resources in the USA occur 
in fifteen Gulf and Western states including Alaska and Hawaii. In 
each state, authority and guidelines have been established for admin- 
istration of geothermal leasing and for regulation of development. 
Important matters addressed by these policies include resource defi- 
nition, leasing provisions, development regulations, water appropri- 
ation, and environmental standards. Some other policies that need 
attention include taxation, securities regulations, and utility regula- 
tions. It is concluded that conditions needed for the geothermal 
industry to pursue large-scale development are consumer (utility) 
confidence in the resource; equitable tax treatment; prompt explora- 
tion of extensive land areas; long and secure tenure for productive 
properties; prompt facility siting and development; and competitive 
access to various consumers. With these conditions, the industry 
should be competitive with other energy sectors and win its share of 
investment capital. This publication reviews for the states various 
technical, economic, and institutional aspects of geothermal develop- 
ment. The report summarizes research results numerous spe- 
cialists and outlines present state and Federal policies. The report 
concludes generally that if public policies are made favorable to 
their development, geothermal resources offer an important energy 
resource that could supply all new electric —_ for the fifteen 
states for the next two decades. This energy--100,000 MW--could be 
generated at prices competitive with e icity from fossil and 
nuclear power plants. An extensive bibliography is included. (MCW) 


GEOTHERMAL POWER PLANTS 


REFER ALSO TO CITATION(S) 22086, 22676 
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DRILLING TECHNOLOGY AND WELL HARDWARE 
REFER ALSO TO CITATION(S) 22086 


CORROSION, SCALING, AND MATERIALS DEVELOPMENT 


22080 (UCID—17253) Electroless-nickel plating of a large tur- 
bine rotor for the program. Wiesner, H.J.; Comfort, W.J. 
Ill; Frey, W.P.; Gardiner, C.; Kelley, W. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 1 Sep 1976. Contract W- 
7405-ENG-48. 28p. Dep. NTIS $4.00. 
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_ _ The extraction of heat from hot brines in the Salton Sea is a 
major effort of the Geothermal Division at LLL. A number of 
Sentinal aetem. Welles aidvasing = GAd groliens Ghempeer 
system. fore i P 
studies were conducted with clean, two-phase flow. Early tests on 
small oe ee showed that the bare aluminum eroded very 
— w yjected to high-speed, two-phase flow. Therefore, 
necessity of an erosion-resistant coating on the blades was 
recognized. For subsequent laboratory experiments, a large turbine 
rotor (1.067-m diam) was fabricated from 7075-T6 aluminum. The 
program for evaluating the effectiveness of various erosion-resistant 
coatings is described. ) 


RESERVOIR STIMULATION AND EXTRACTION 
TECHNOLOGY 


22081 Method and equipment to exploit geothermal energy- 
sources. Aladew, I.T.; Woskresenskij, K.D.; Gukow, G.P.; Saperow, 
E.W.; Fardsinow, W.K. German(FRG) Patent 2,113,341/C/. 30 Apr 
1975. 11p. (in German). 

3 figs. Available from Dt. Patentamt, Muenchen (FRG). 

A method to win geothermal energy is described. The plant 
consists of at least one borehole entering productive rocks. The 
borehole contains a tube into which a heat carrier is aeons 
simultaneously is flowing in circuit. A pump poneted ¢ un th 
the tube in the rock provides a second circuit by drawing in the fluid 
contained in the rocks in such a manner that it passes along the tube 
and leaves the borehole above the productive rocks and drops 
through ble rock layers. To obtain sufficient capacity for 
fluid to dissipated in less permeable rocks, additional oblique 
boreholes are provided above the productive rock layer. The plant 
can serve remove heat energy from the rocks and on the other hand 
to supply the rocks with heat (e.g. waste heat). 


22082 Method and plant to win geothermal energy. eee A. 
German(FRG) Patent 2,458,457/A/. 17 Jul 1975. 17p. (In German). 

3 figs. Available from Dt. Patentamt, Muenchen (FRG). 

The following steps are proposed: feeding a heat exchanger 
fluid through at least one main feeding prec and into the soil 
down to a depth of some thousand metres; use of the potential 
energy released by the liquid as a result of its dropping-down for 
generating energy; feeding the liquid into the other soil after the 
predescri use, ie. by additional supply pipes into a further depth 
of some thousand metres; vaporization of the fed in liquid by the 
effect of the subsoil heat in the adjacent soil so as to form overheated 
vapour; leading the vapour to the surface; generating energy from 
the overheated vapour. A plant is discribed. 


22083 Analysis of the transient heat conduction between heat 
exchanger pipes and the earth for heat pump Neiss, J.; 
Winter, E.R.F. (Technische Univ. Muenchen (Germany, F.R.). Inst. 
fuer Thermodynamik und Fluidmechanik, Hydraulik und Energe- 
tik). Waerme- Stoffuebertrag.; 9: No. 1, 39-48(1976). (In German). 

8 figs.; 6 refs. 

In searching for new energy sources, consideration has been 
iven in recent years to the utilization of heat stored in the earth. 
leat pump units were installed in selfcontained houses in northern 

Germany, removing heat from near the surface of the earth by 
means of heat exchanger pipes. A mode a calculation is demonstrat- 
ed for the transient conduction of heat to or from pipes near the 
surface of the earth, using experimental, analytical and numerical 
methods. 


22084 Method and plant to win geothermal energy. Deilmann, 
H.C.; Helfferich, R. (to Deilmann (C.) A.G., Bentheim (Germany, 
F.R.)). German(FRG) Patent 2,445,682/A/. 15 Apr 1976. Ilp. (In 
German 


). 

1 fig. Available from Dt. Patentamt, Muenchen (FRG). 

A method for winning geothermal energy is described in 
which a medium, e.g. water, is charged with geothermal energy and 
heat is yielded from the medium. To carry out the method, a cavern 
is bored into rock of high heat conductivity and the medium is 
passed through the cavern and the bore in a closed circuit. In the 
cavern, the pipeline is in contact with the highly heat-conductive 
rock so that a good heat transfer is provided. hot water coming 
from the depth is fed to a heat exchanger for passing the geothermal 
energy to a secondary circuit. Particularly the use of salt domes is 


22085 Method and plant to win geothermal energy. Deilmann, 
H.C. (to Deilmann (C.) A.G., Bentheim (Germany, F.R.)). 
G) Patent 2,449,807/A/. 29 Apr 1976. 15p. (In German). 

1 fig. Available from Dt. Patentamt, Muenchen (FRG). 

A method for winning geothermal energy is described, in 
which a medium, e.g. water, is charged with geothermal energy and 
the heat is yielded from said medium. To carry out the method a 
cavern is bored into rock of high heat conductivity and the medium 
is passed through bore and cavern in closed circuit. The pipeline is in 
contact with the heat-conductive rock in the cavern so that a good 
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heat transfer is given. However, saturated salt solution may also be 
applied for transferring heat from the rock to a heat exchanger 
located in the cavern. Mineral oil or liquid natural gas may also be 
used as heat transferring agents. Water or alcohol is used as transport 
medium in the circuit, which connects the heat exchanger accommo- 
dated in the cavern with a second heat exchanger arranged on the 
soil. Particularly the use of salt domes is proposed. 


DIRECT ENERGY UTILIZATION 
REFER ALSO TO CITATION(S) 22083 


22086 Method and technical equipment for economical utilization 


of geothermal energy for heating purposes and for the generation of 
electric 


energy. Hensberg, F. German(FRG) Patent 2,401,667/A/. 17 
Jul 1975. 15p. (In German). 

7 figs. Available from Dt. Patentamt, Muenchen (FRG). 

Drill rigs are described making possible borings with particu- 
larly small diameter. The drilling turbine distinguishes itself from 
drilling turbines known up to now by essential advantages: no 
gearing is needed; that practicable speeds and torques are generated 
nevertheless is due to the fact that the number of vane rings and 
rotor blade wheels is higher in many cases than with known drilling 
turbines. By the special design, abrasion of the drill rigs is kept very 
low. For economical utilization of geothermal heat one must try to 
convey it, if possible, from great depths. According to the proposi- 
tion the conveying tube is to be thermally insulated by using a 
double shell tube that is evacuated between both shells giving an 
outstanding insulation. With a heat gradient of 33 m/K, as existing in 
Europe, the energy price is to amount to 0.06 DM/kWh if the 
geothermal energy is used for heating purposes. 


22087 Nonelectric geothermal: a versatile resource. Peterson, 
R.E. (Univ. of Hawaii, Honolulu). Geotherm. Energy Mag.; 4: No. 11, 
8-9, 11-18(Nov 1976). 

Data have been collected on approximately 250 hot and 
mineral spring enterprises. Recreational, therapeutic, and agricultur- 
al uses characterize the activities of a large percentage of these 
enterprises. Nine of the many hot spring enterprises are described 
briefly in order to illustrate the versatility of the nonelectric geother- 
mal resource. (MHR) 


22088 Desert Hot Springs, California. Dermengian, J.M.; Peter- 
son, R.E. (Univ. of Hawaii, Honolulu). Geotherm. Energy Mag.; 4: 
No. 12, 8-9, 11-13(Dec 1976). 

A general review is given of hot springs and amenities in the 
area. A chemical analysis of the district water supply is given. Some 
of the motels, lodges, and mobile home/recreational vehicle parks 
which have their own hot mineral water wells are described. A 
sampling of recent real estate listings is included. (MHR) 


GEOTHERMAL DATA AND THEORY 


PROPERTIES OF AQUEOUS SOLUTIONS 
REFER ALSO TO CITATION(S) 22074 


22089 Assessment of the status of the available data on the PVT 
properties for the major components in geothermal brines. Potter, 
R.W. II. (Geological Survey, Menlo Park, CA). pp 827-829 of In 
Proceedings of the second United Nations symposium on the devel- 
opment and use of — resources. Vol. 1. Berkeley, CA; 
Univ. of California (1976). 

From 2. United Nations symposium on the development and 
use of geothermal resources; San Francisco, California, USA (20 
May 1975). 

See CONF-750525—P1. 

On the basis of the literature review by Potter, Shaw, and 
Haas in 1975, the current status of the pressure-volume-temperature 
(PVT) data in the literature for the major components of geothermal 
brines has been assessed. It is concluded that, except for water and 
aqueous sodium chloride solutions, there is a general lack of reliable 
data usable for the engineering specifications to design turbines, set 
flow rates, and so on. Above 50°C, data needed tu obtain reliable 
partial molal volumes is nonexistent. 


WIND ENERGY 


REFER ALSO TO CITATION(S) 22633, 22680 
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AVAILABILITY (CLIMATOLOGY) 


22090 (NSF/RANN/SE/AER—74-00239/FR-76/1) Study of 
Alaskan wind power and its possible applications. Final report, 1 May 
1974—30 January 1976. Wentink, T. Jr. (Alaska Univ., College 
(USA). Geophysical Inst.). 29 Feb 1976. Contract E(45-1)- 
2229; NSF-G-AER-74-00239A01. 183p. Dep. NTIS $7.50. 

The program objective is to determine the wind power poten- 
tial of Alaska, in both the meteorological and applied senses. The 
wind potential of the world is also treated. Specific goals are the 
determination of alternative applications and users of wind systems, 
optimum sites for these, and environmental problems associated with 
windmills used in Alaska. The pro consists of seven tasks. In 
these, wind literature is surveyed (37 sites in depth and 30 more in 
less detail) and new wind measurements featuring vertical profiles of 
velocity are reported (2 sites). Considerable efforts on analytical 
formulations of measured and synthetic wind spectra are detailed. 
Environmental problems are treated, and several recommendations 
concerning the design of wind machines are made. Also, local 
energy use pore and storage systems are considered, and the 
economics of windmill use, fuel costs, and fossil-based electricity are 
presented for Alaska. Guidance to a related separate Scientific 
Report is included. 


22091 (UCRL—50034-76-4) Wind power studies: regional wind 
energy measurements. Progress July—September 1976. Hardy, 
D.M. (California Univ., Livermore (USA). Lawrence Livermore 
—_ 1 Nov 1976. Contract W-7405-ENG-48. 12p. Dep. NTIS 
3.50. 

This report discusses the wind power field measurement 
program which is being conducted in conjunction with numerical 
analyses of regional wind energy. Early examples of data collected 
in the program are given, including data confirming the existence of 
a broad area of high wind speeds which were predicted in previous 
numerical analyses. The measurement program is described, and 
plans for further numerical analysis and the continuation of the 
measurement program are discussed. 


ENVIRONMENTAL ASPECTS 


(ERDA/NSF/07378—75/1) Evaluation of the potential 
environmental effects of wind energy system development. Rogers, 
S.E.; Duffy, M.A.; Jefferis, J.G.; Sticksel, P.R.; Tolle, D.A. (Battelle 
Columbus Labs., Ohio (USA)). Aug 1976. Contract W-7405-ENG- 


92;NSF-AER-75-07378. 193p. (NSF/RA—706188). Dep. NTIS 
$7.50. 


The first phase of an evaluation of the potential for environ- 
mental effects from the development of wind energy was completed. 
A keyworded bibliography concerning microclimatic alterations by 
wind and reactions of flora and fauna to altered wind regimes is 
presented. This literature serves as background material for discus- 
sion of potential microclimatic and ecological effects. A baseline 
climatological and biological survey of the ERDA/NASA 100 kW 
Experimental Wind Turbine site near Sandusky, Ohio, provides 
— to a follow-on field program designed to provide quantification 
of the operational effects of the 100 kW wind energy system on the 
environment which is developed and currently being undertaken. 
The operation of wind energy conversion systems does not appear to 
involve any unusual environment effects. As presently conceived, 
wind energy systems will produce no significant thermal or chemical 
effluents. Land requirements are minimal and compatible with many 
other land uses. 


WIND ENERGY ENGINEERING 


22093 Tilting at windmills. Collins, G.; Simpson, R.J. (Preston 
Polytech., Eng.). Electron. Power; 22: No. 6, 347-351(Jun 1976). 

Descriptions of some very early windmills are followed by a 
history of the design, fabrication, erection and control of windmills 
for the generation of electricity including the development of the 
vertical-axis machine. 11 refs. 


APPLICATIONS 


Equipment for utilization of wind energy, particularly for 
heating of liquids. Duc, M. (to Unicum S.A., 42 - Saint-Etienne 
(France)). German(FRG) Patent 2,545,951/A/. 29 Apr 1976. 3lp. 
(In German). 

26 figs. 

A plant for utilizing wind energy, which is particulary used 
for heating liquids, is described. The wind turbine has either a 
horizontal or a vertical axis. An electric generator is arranged 
directly on the axis. The electric energy supplied by the generator is 
used for heating elements arranged in the supply vessel of the liquid. 
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Depending on the energy amount generated, the liquid of the 
heating system (e.g. central heating) is heated either y 
or completely through the wind energy eyes ith calm or 
low wind, the liquid is heated convenliniell means of a normal 
heating system. 


TURBINE DESIGN AND OPERATION 
REFER ALSO TO CITATION(S) 22675 


22095 (N—76-16618) Aerodynamic theory for the 
NRC vertical-axis wind turbine. Templin, R.J. (National Aeronautical 
Establishment, Ottawa, Ontario (Canada)). Jun 1974. 38p. (LTR- 
LA—160). NTIS $4.00. 

A theory suitable for digital computation was developed that 
accounts for the main features of the performance of the NRC 
vertical axis wind turbine. The theory —s into account the curved 
blade shape and the effects of airfoil on performance. A 
pe m is made between theoretical san experimental power 

ent and rotor drag coefficient. Numerical results are present- 
a to show the theoretical effects of geometric variables such as 
blade solidity and rotor height-diameter ratio, and of variations in 
aerofoil aerodynamic characteristics. (Author) (GRA) 


22096 Wind turbine. Blackwell, B.F.; Feltz, L.V.; Maydew, 
R.C. (to Energy Research and Development Administration , Wash- 
ington, D.C. (USA)). German(FRG) Patent 2,540,757/A/. 8 Apr 
1976. 23p. (In German). 

11 figs. Available from Dt. Patentamt, Muenchen (FRG). 

A vertical-axis wind turbine is described. The drive rotor of 
the turbine has a number of oblong blades, the central bent portions 
of which are of streamline shape. particular curved shape of the 
blades ensures that mainly tensile stress will occur in the blade. The 
turbine is of the self-starting type. This is attained by starter rotors. 
Each of these rotors has a number of hollow blades which are 
arranged in opposite directions, the blades partly overlapping each 
other in S shape. The speed ratio of the turbine has a value of 
approx. 5 to 7. In practice, turbine plants may be built which consist 
of a number of drive rotors arranged one above the other on the 
shaft. Each following drive rotor has a greater diameter than the 
adjacent lower rotor. 


ELECTRIC POWER ENGINEERING 


POWER PLANTS AND POWER GENERATION 
REFER ALSO TO CITATION(S) 21529, 22358 


22097 (ERDA—76-152) Model validation using time and fre- 
quency domain error measures. Damborg, M.J.; Fuller, L.F. (Wash- 
ington Univ., Seattle (USA). Dept. of trical Engineering). Sep 
1976. Contract E(45-1)-1830. 79p. Dep. NTIS $5.00. 

The development of a package of software which will pro- 
vide scalar measures of the agreement of dynamic computer simula- 
tion models with actual systems is described. The software is de- 
signed for interactive use on a graphics terminal once sample system 
and model trajectories are in memory files. Hence, the software can 
be applied to any sequences regardless of — Six measures of the 
integral or supremum type are provided. Fourier transform and 
digital filtering capability are also provided so these scalar measures 
can be computed for either the time or frequency domain signals or 
on these signals when restricted to various frequency bands. 


22098 Safety and fire protection measures in telecontrolled 
plants. Steinbauer, E. (Steirische Wasserkr. und Elektr., Graz). Oes- 
terr. asad 29: No. 6, 253-258(Jun 1976). (In 


For economic and operational reasons, it has become wide- 
spread practice to telecontrol substations and power stations from 
central control installations or master stations. The fact that these 
stations are unmanned has, however, given rise to various safety and 
fire protection problems. The solutions found for such problems in 
the particular case of the telecontrol system of the STE G, i.e., 
the electricity supply undertaking of the Province of Styria, are 
described in detail, following a presentation of the basic layout of 
this system. Using the example of the new control center in Graz, it 
pa demonstrated that in fact integrated telecontrol systems, by ren- 
a multiple checking, afford advantages from the safety 


point o} 
COOLING AND HEAT TRANSFER EQUIPMENT AND 
SYSTEMS 


REFER ALSO TO CITATION(S) 22143, 22391 
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22099 Cooling tower. Gerz, H.B. (to 
Luftkuehlergesellschaft Happel G.m.b.H. und Co.). Corman RG) 
Patent a 999/A/. 21 Aug 1975. 23p. (In German). 


A cooling tower for the condensation of vaporous mediums is 
described with air inlet ports grouped in the lower section of the 
jacket wall and with an upper central esca ies cond omnis 
air. Heat exchange elements with finned tu toroidally 
across the coolin souks dapdaeal esupakees tsa ele rts and 
inside of the jacket wall are combined to radially extending tops. 


22100 Aerodynamic design of cooling tower drift eliminators. 
Yao, S.C. (Argonne National Lab., IL); Schrock, V.E. J. Eng. Power; 
98: No. 4, 450-456(Oct 1976). 

From ASME winter annual meeting; Houston, TX, USA (30 
Nov 1975). 

The characteristics of inertial drift eliminators of wet cooling 
towers are studied parametrically for their blade shapes, orientation 
with respect to gravity, solidity ratios, blade sizes, approaching air 
speed, and drift spectrum. The fundamental behavior of drift elimi- 
nators is revealed by nondimensional parameters. A method for the 
optimum design of an eliminator considering minimum cost versus 
performance is developed. Thus methodology can be integrated into 
the optimum design of the whole cooling system. An example is 
shown for this design approach. Suggestions on the design to im- 
prove the drainage of the collected water are given. 


POWER CYCLES 
REFER ALSO TO CITATION(S) 21610, 22666, 22676, 22780 


— Analysis of principal properties of a steam power unit with 
a peaking gas turbine set. Kirillov, I.1; Arsen’ev, L.V.; Korsov, 
Yu.G.; Polishchuk, V.L.; Khodak, E.A. Teploenergetika (Moscow); 
No. 5, "29-31(May 1976). (In Russian). 
The effect of the initial gas temperature and of the pressure 
ratio of the gas turbine set on the additonal capacity of the steam- 
and-gas power plant and on its efficiency is shown. 


WASTE-FUELED SYSTEMS 
REFER ALSO TO CITATION(S) 21968 


COMPONENTS 


REFER ALSO TO CITATION(S) 21534, 22146, 22668, 22774, 
22775, 22837 


22102 (ERDA—76-150/1) Power plant data base, Philadelphia 
Electric Company Cromby No. 2 Unit. Volume I. Plant, component, 
and control description. Clelland, P.J. (Philadelphia Electric Co., Pa. 
en Sep 1976. Contract SPAG-B-17618-A-L. 287p. Dep. NTIS 
9.25. 


This report consists of 3 vols. and is intended to describe 
Philadelphia Electric's Cromby No. 2 Unit and the available test 
data from a series of special tests which were conducted in 1971. 
Vols. 1 contains 7 sections. Sections 1, 2, and 3 describe Cromby No. 
2 (including control systems) in sufficient detail to — modeling 
of the generating unit. Sections 4 to 7 describe the test program 
which was conducted and gives steady state information at three 
load levels. Section 8 is covered by Vols. 2 and 3 and shows 
transient responses of the unit to various disturbance inputs at the 85 
percent power level (195 MW). 


22103 (ERDA—76-150/2) Power plant data base, 
Electric Company Cromby No. 2 Unit. Volume II. loop transient 
tests. Clelland, P.J. (Philadelphia Electric Co., Pa. (USA)). Sep 1976. 
Contract SPAG-B-17618-A-L. 690p. Dep. NTIS $16.25. 

The tests included change return oil valve position; change 
servo position; change burner tilt position; change ID fan louvre 
position; change FD fan vane position; change gas proportioning 
damper position; change air proportioning damper position; and 
change secondary air damper position. (TFD) 


22104 (ERDA—76-150/3) Power plant data base, Philadelphia 
Electric Company Cromby No. 2 Unit. Volume III. Closed loop 
transient tests. Clelland, PY. (Philadelphia Electric Co., Pa. (USA)). 
Sep 1976. Contract SPAG-B-17618-A-L. 857p. Dep. NTIS $21.25. 

The tests included c “> master controller setpoint; change 
servo position; change load demand; change excess air setpoint; 
9 furnace suction setpoint; and change burner tilt position. 


22105 Superconducting t cable. Kafka, W. (to Sie- 
A.G., Berlin (Germany, F.R.); Siemens A.G., Muenchen (Ger- 
many, F.R.)). German(FRG) Patent 1,665,721/C/. 15 May 1975. 6p. 
(In German). 

8 figs. Available from Dt. Patentamt, Muenchen (FRG). 
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A superconducting high-current cable is described. The cable 
consists of multiple twisted or plaited superconducting component 
conductors, at least one stabilizing conductor of normally conduct- 
ing material being conducted parallel to the cable. The total cross 
section of the stabilizing conductor amounts to a multiple of the total 
cross section of the superconductor. The inductive resistance be- 
tween the component conductors is very high so that for half a 
twisting length, the inductive currents between the component con- 
ductors caused by current fluctuations existing in normal operation 
are small with respect to these current fluctuations. 


22106 Effect of turbulent flow structure or condensation process- 
es in turbine stages. Kirillov, 1.1; Shpenzer, G.G.; Tashpulatov, 
A.Sh. Energ hinostroenie; No. 5, 1-4(1976). (In Russian). 

Steam condensation in turbulent flow is considered. A phys- 
ical model of the generation of condensation nuclei is constructed. 
The main preconditions for the calculation of such a process are set 
forth. Calculated and experimental data regarding the process of 
condensation in a Laval nozzle as well as some results of measure- 
ment of turbulent flow pulsations in a wet and superheated steam 
medium are given. 


22107 Investigation of an air/oil servomotor. Fragin, M.S.; 
Egorshin, V.P.; Levskoi, A.A. Energ hinostroenie; No. 5, 8- 
10(1976). (In Russian). 

Results are presented of investigation of an experimental air/ 
oil servomotor and its mathematical model. Servomotors of the 
described structure show some promise for application in drives of 
control organs of high-capacity steam turbines. 


22108 Calculation of the erosion wear of power equipment ele- 
ments. Makarov, V.N. Energ hinostroenie; No. 5, 13-14(1976). (In 
Russian). 

Erosion of the surface of an elastic obstacle by a stream of 
solid spherical particles is considered. Formulas for the calculation 
of the rate of wear are presented, relying on some concept about the 
fatigue mechanism of wear. 


22109 Conditions for designing a hydroturbine rotor with the 
least inductive losses. Topazh, G.I. Energ hinostroenie; No. 4, 1- 
3(1976). (In Russian). 

A relation of optimal distribution of circulation over the 
sweep of the rotor vane is obtained for the general case of vortical 
flow before the hydroturbine rotor. 


22110 Generalization of results of experimental investigations on 
determination of the efficiency of using additional blades in steam 
turbine stages with a small d/l ratio. Topunov, A.M. 
Energ hinostroenie; No. 4, 6-8(1976). (In Russian). 

Results of tests of stages with additional blades with small and 
large angles of departure of the flow from the cascades and forms of 
flow-through parts characteristic for the last stages of stationary and 
marine steam turbines are presented. 


22111 Calculation of residual bending deformations of blades of 
the last stages of high-capacity steam turbines. Kuzyushin, V.K.; 
Krichenov, I.B.; Osipenko, V.N.; Filipovich, A.N.; Shklyar, A.I. 
Energ hinostroenie; No. 4, 8-10(1976). (In Russian). 

A method of determination of residual bending deformations 
of blades after different operations of mechanical treatment of their 
working parts is sopuead. & is based on the derived equations of 
surfaces of their outer and inner profiles. 


22112 Effect of turbine rotor on characteristics of exhaust pipes. 
+ cam A.E. Energ hinostroenie; No. 4, 13-14(1976). (In Rus- 
sian). 

A survey of data on the investigations of exhaust pipes 
together with turbine rotors is presented. The wn results are 
compared with the result of exhaust pipe tests at the Moscow 
Energy Institute. 


22113 Optimization of flow velocities in gas/gas heat exchangers. 
Piir, A.E.; Kuntysh, V.B. Energ hinostroenie; No. 4, 15-18(1976). 
(In Russian). 

A method of calculation of the optimal (technically and 
economically) flow velocities in a gas/gas heat exchanger for an 
arbitrary character of motion of the working media is set forth. 
Calculation formulas are proposed permitting analysis of the effect 
of the main economic indices on changes in optimum velocities. 


22114 Reliability indices of promising fossil-fired power units 
with enhanced capacities. Gel'tman, A.E.; Moiseeva, L.N.; Mochan, 
S.L; Kalinina, L.I. Energ hinostroenie; No. 4, 19-22(1976). (In 
Russian). 

Problems of am determination of reliability indices 
of power units fired by fossil fuels following an increase in their 
capacities are considered. The investigations are based on an analysis 
of statistical data. 


22115 Turboset rotor balancing on an accelerating-and-balancing 
test bed. Ur'ev, E.V.; Urev, A.V.; L’vov, M.1L; Vlasov, V.I. 
Energ hi ‘oenie; No. 4, 24-26(1976). (In Russian). 
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A method of turboset rotor balancing on an accelerating-and- 
balancing test bed is considered. Results of rotor balancing using a 
computer are presented. The method envisages a series of trial start- 
ups for each rotor. It consists of a start-up without trial loads and z 
start-ups with trial loads in z planes. Prior to it, low-frequency 
balancing of the rotor in two correction planes is carried out. 11 refs. 


22116 Thermische Stroemungsmaschinen. (Turbomachinery). 
Duesseldorf, Germany, F.R.; VDI (1976). 226p. (In German). 
(AED-Conf—76-459-000). 

From Conference on thermal turbo-engines; Duesseldorf, 
Germany, F.R. (4 Oct 1976). 

With figs., tabs. and refs. 

In the last few years, the problem of an optimum conception 
of blades with re to their flow, strength, and vibrational proper- 
ties have been er clarified by the use of modern theoretical 
methods and measuring techniques. The theoretical and experimen- 
tal work carried out at many institutions have already exerted great 
influence on the design of turbomachines. It was therefore deemed 
necessary to give a survey of the present state of knowledge and to 
indicate its influence on the design of the machinery. This should 
also be an inducement to search for further new ways and methods 
to study the flow, strength and vibrational behavior of compressors 
and turbine blades. The conference report given covers the most 
recent developments in the field of turbine blades to those interested 
in the production, research, development and operation of steam and 
gas turbines, compressors and ventilators and invite them to discuss 
these findings. 


22117 Steam turbine K-1200-240-3 made by Leningrad Metal 
Works. Ryzhkov, V.K.; Sorokin, N.A.; Mikhailov, M.F. Teploenerge- 
tika (Moscow); No. 5, 2-7(May 1976). (In Russian). 

A description is given of the design of the turbine, of its 
thermal diagram, and principal characteristics of the turboset. Some 
recommendations are given on its regimes of operation and mainte- 
nance. Some suggestions are made on co of the thermal dia- 
—_ for future power units of this type. The K-1200-240-3 turbine is 

esigned for the initial steam parameters of 23.5 MPa (240 kgf/cm?) 
and 540°C. It has one intermediate steam superheating to the tem- 
perature of 540°C. The turbine is 47.9 m long without the generator, 
a4 71.8 m long with the generator. It has the capacity of 1,200,000 


22118 Results of thermal tests of the single-shaft turbine, K-800- 
240-2 made by Leningrad Metal Works. Komarov, N.F.; Kuntin, 
E.S.; Safronnikov, S.A.; Borisova, N.N.; Borevskii, E.1.; Mishkin, 
N.A. Teploenergetika (Moscow); No. 5, 7-12(May 1976). (In Russian). 

esults of warranty thermal tests of the prototype single-shaft 
turbine set K-800-240-2 are presented. Recommendations prea 
further improvement of the turbines of this type are given. The 
turbine has the capacity of 800 MW, five cylinders, and is designed 
for live steam parameters of 23.5 MPa (240 kgf/cm”), 560°C, and 
intermediate ae temperature of 540°C. It operates at the 
live steam temperature of 540°C. 


22119 Investigation of the economic efficiency of the low pres- 
sure cylinder of the K-160-130 turbine made by the Kharkov Turbo- 
generator Works. , V.P.; Simoyu, L.L.; Frumin, Yu.Z.; Se- 
menov, Yu.E.; Gar’kovenko, I.V. Teploenergetika (Moscow); No. 5, 
13-17(May 1976). (In Russian). 

Results pad dynamic tests of the low pressure cylinder are 
presented and yzed and ways to improve its economic efficiency 
are J+ gm out. The aerodynamic characteristics of the exhaust pipe 
could be improved. 


22120 Investigation of the joint operation of turbine stages and a 
boundary 


radial-annular diffuser with controllable layer. Uvarov, 
V.V.; Shkurikhin, 1.B.; Molyakov, V.S. (Moscow Higher Tech. Sch. 
im. N.E. Bauman). Teploenergetika (Moscow); No. 5, 18-20(May 
1976). (In Russian). 

esults are presented of an investigation of the point oper- 
ation of a single-stage turbine and a small-size radial-annular diffuser 
along whose outer rim an annular air jet is inj Bid» bed 
the experiments was to determine the dependence of the iency 
of the diffuser and of the turbine section as a whole on the param- 
eters of the injected flow and the width of the slot. It is shown that it 
pM a my to utilize effectively small-size diffusers of the type 

ribed. 


22121 Operation of a turbine stage in a variable regime. Gre- 
chanichenko, Yu.V.; Grabovskii, M.Ya. (Khar’kov Polytech. Inst.). 
Teploenergetika (Moscow); No. 5, 20-22(May 1976). (In Russian). 

Using the method for solving problems of axisymmetrical 
nonviscous vortical flow, the change in reactivity with a decrease in 
the volumetric flowrate in a stage with the effective D/li=2.5 is 
investigated. Analytical relations are derived permitting evaluation 
of the regime of generation of a zone of reverse flows in the stage 
and the dimensions of this zone with low volumetric flowrates. 


Investigation of wet steam structure in a multistage tur- 
bine. Kiryukhin, V.1.; Filippov, G.A.; Povarov, O.A.; Dikarev, V.I. 
Teploenergetika (Moscow); No. 5, 23-25(May 1976). (In Russian). 
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stages are presented 


22123 got operating in conditions of deep 
load control. Izrailev, Yu. SK step, Yu.V. Teploen- 
ergetika (Moscow); No. % 26 29May 1576 (In 

Results of an evaluation of the endurance of a 
300-240 turbine working in the regime of frequent starts and stops 
and deep load sheddings are presented. The need for a conservative 
py eee 44, such an evaluation is shown. Appropriate assumptions 
are form 


22124 Conditions for independent control of a combined heat-and 
power supply turbine with variable initial steam pressure. Ivanov, 
V.A.; Mel’nikov, B.N. Polytech. Inst.). Teploenergetika 
(Moscow); No. 5, 32-34(May 1976). (In Russian). 

Application of a combined control program for heat-and- 
power supply turbines raises the lem of synthesis of their 
automatic control systems. The article considers problems of ensur- 
ing the autonomy (independence) of control of the electric and 
thermal loads following transition to a sliding initial steam pressure. 


22125 Specific dynamic features of a boiler with vertical cyclone 
primary furnaces designed by All-Union Thermal Engineering Insti- 
tute. Barkov, N.N. Teploenergetika (Moscow); No. 5, 38-41(May 
1976). (In Russian). 

The furnace of the BKZ-220-100 VTs boiler consists of three 
cyclone primary furnaces built into the front waterwall, a fuel 
afterburning chamber, and a gas cooling chamber. The boiler is 
designed for brown coal firing. Specific characteristics of 
this boiler are analyzed. It is shown that boiler possesses stable 
dynamics within a wide range of loads. 


22126 ee A OS 8 pets Sen Ont 
gas coal chippings with fines. Kupchenko, V.A.; Leizerzon, B 
Teploenergetha (Moscow); No. 5, 42-45(May 1976). (in Racin), 

A summary is given of the results of tests of a 300 MW 
por = cmp Bo ted er unit. It is shown that the boiler can operate 
tly within a wide range of loads. NO/sub x/ 
yen in flue gases during the operation at rated loads amounts to 
0.76 g/m. 


22127 Results of ae combustion of irsha-borodino coal 
in a dry-bottom furnace chamber. Marshak, Yu.L.; Protsailo, M.Ya.; 
Goncharov, A.I.; Suchkov, S.I.; Bystryakov, Yuk.; Omel'chenko, 
O.S.; Vasyuk, V. S.; Kozlov, V. V.; ; Dik, E.P.; Levit, GT. Teploener- 
getika (Moscow); No. 5, 47-51(May 1976). (In Russian). 

Results of test firing of a BKZ-210 boiler equipped with a 
furnace-chamber with orton placed burners and a pulverized 
fuel preparation system with gas and fan mills are presented. 
The on eis none alae 4-5%) and a high content of 

tassium oxide in the ash (55-65%). Advantages of the met pry 
ing with a comparatively low temperature level are pointed out. 


22128 iy of the efficiency of a it condensa- 
tion injector with a small-size diffuser neck. Gandel’sman, A.F.; 
Mage S.L; Reebinee, V.A.; Sevast’yanov, A.P.; i rain, 
E. (Moscow Energy Inst.). Teploenergetika (Moscow); No. 5, 62- 
7o(May 1976). (In Russian). 
The condensation injector is a device in which internal 
energy of a dynamic medium (steam or gas) is transformed into 
kinetic energy of a liquid. A survey of works investigating the 
possibilities of improving its efficiency in a power it cycle is 
given. Following it, results of an experimental investigation of the 
processes in a condensation injector, taking into account its main 
geometric parameters and in the first place the size of the diffuser 
neck, are presented. 


22129 Investigation of Be gente of ee a2 oe 
turbine under a variable load. “go . (Skoda, Pizen, Czech.). 
Teploenergetika (Moscow); No. 5, 83-86(May 1976). (In Russian). 

Results of experiments carried out on two last stages with 
blades $40 mm long on netursl-cise turbines are analyzed. Bound- 
~ Fp EE Selicecadeiaes abe mee the 

more precisely are given on 
er aan clits aiiun af ie walls tol Oe cet ce 
22130 Determination of the optimum disk profile of turbomachine 
radial stage. Gorynin, L.G.; Grebelyuk, E.M. Probl. Prochnosti; No. 
3; 62-64 May 1976). (in Russian). 

The volume of the disk material is accepted as the optimiz- 
ation criterion. Geometrical and strength constraints are taken into 
account in sol the problem. The proposed method is realized on 
nd ee 

equipment for gas turbines. yy 
G.E.; Ekstedt, E.E. (to General Electric Co., Schenectady, 
(USA)). —_— Patent 2,126,849/B/. 13 May 1976. vty ds 


1 fig. 
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A iption is given of an invention to assure uniform 
ignition of the and good fuel-air in on epee eae Tes 
the atomizer. The design concept of su from forming on 

design concept of such an atomizer is given in 


22132 ee, ee tn ee 
ators. Buettner, W. (Bad. Anilin und Soda Fabr., Lud 
Ger). ¥ VGB Kraftwerkstech.; 56: No. 6, 388-395(Jun 1976). dn 


is paper reports on experience with fuel oil and flue 
additives. The additives have been used experimental in bend oc 
oil-fired, oil/residual gas-fired, and oil-fired boilers. differences 
in the course of operation without the use of additives are estab- 
lished by measurement and visual observation. The use of additives 
will be economical where near-stoichiometric combustion for any 
Se a Sr Se ee ee eee 5 


22133 eee Ge Ss 6Du De. 5. 
(Steirische Wasserkr. und Elektr., Graz). Oesterr. Z. Elektrizitaets- 
wirtsch.; 29: No. 6, 259-263(Jun 1976). (In German). 

Technical measures taken by the STEWEAG to solve prob- 
lems arising during the realization of the project, with special 
attention to reliability and availability of equi t are described. A 
further part of the report is devoted to organization of the 
sequence of operations in the central selective control system used. 
By way of summary, the experience so far during operation 
and the next extension stage envisaged is discussed. 


22134 Thermal power plant III, part A, of the Stadtwerke Duis- 
burg AG - a combined gas turbine vapour process. Wein, W. Ener- 
a et 26: No. 6, 277-283(Jun 1976). (In German). 
gs. 


Information is given about the technical equipment and run- 
ning operation of the plant. 


22135 ee Se Se een Ae ea aes 
out a European concerted action in the field of metallurgy on the 
subject ‘materials for gas turbines’. Bundesgesetzblatt, Teil 2; No. 41, 
1282(Jul 1976). (In German). 
Short communication only. 


22136 Equipment for restriction of overspeeds of turbine-systems. 
Fischbeck, H. (to Licentia Patent-Verwaitungs-G.m.b.H.). 
German(FRG) Patent 1,751,822/B/. 26 Aug 1976. 2p. (In German). 
2 figs. Available from Dt. Patentamt, Muenchen (FRG). 
A speed regulating device used for limiting overspeeds of 
turbine generators contains a proportional action controller and a 
differential element connected in parallel. A digital circuit contain- 
ing the proportional action controller serves for highly accurate 
determination and processing of speed deviation. An analog circuit 
containing the differential element serves to process si 
the limiting frequency of the highly accurate circuit. Wi 
the control system, it is ible to avoid overs; which can lead 
to actuate the safety devices, even at critical off-loadings. 


22137 Development up to the present state of large steam gener 
ators for public electricity pag Bitterlich, E. (Deutsche Babcock 
und Wilcox A.G., Oberhausen (Germany, F.R.)); Thelen, F. (Deut- 
sche Babcock und Wilcox A.G., Oberhausen (Germany, F.R.). 
an Konstruktion Kesselbau). Elektrizitaetswirtschaft; 75: 
No. 20, 712-71 — 1976). (In German). 
10 figs.; 3 re 

Thermal cates stations meet about 90% of the power re- 
quirement of the Federal Republic. While the greater percentage 
increase recently is contributed by nuclear stations with nuclear fuel, 
this role was Ye se up to a few years ago by thermal power stations 
with fossil ls. The development of steam generation in this 
century -_ the jubilee period of the technical journal 
‘Elektrizitaetswirtsc - is described and the present state is dis- 
cussed. Of particular interest are the changes in the direction of 
technical development at different times and due to different eco- 
nomic trends. 


22138 Limits in the construction of hydreelectric power gener- 

ators. Labahn, D. (Siemens A.G., Berlin (Germany, F.R.). Bereich 
Rechnerische Entwicklungen, Datenverarbeitun und Laborator- 
ien). Elektrizitaetswirtschaft; 75: No. 20, 704-709(Oct 1976). (In 
German 


). 

10 figs.; 16 refs. 

It has proved possible to increase the per-unit outputs from 
100 MVA in about 1940 to about 800 MVA at present. This 
development is characterised by considerably greater generator di- 
mensions; by shifting much of the fabrication 10 the ing site, and 
progress in utilization. The increase in the current- 
carrying capacity of the conductors resulting from the water-cooled 
SS Se Sey eee eae ee OS ae 
characteristics. For this reason the conventional but greatly im- 
proved air cooling is still of importance even for very high powers. 
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22139 Limits for turbogenerators. Pannen, E. (Kraftwerk Union 
A.G., Muehlheim an der Ruhr (Germany, F.R.). Hauptabteilung 
Berechnung Generatoren). Elektrizitaetswirtschaft; 75: No. 20, 682- 
690(Oct 1976). (In German). 

12 figs.; 33 refs. 

Since the commencement of turbogenerator construction at 
the turn of the century the per-unit output of generators rose from 
250 kVA to 1,185 MVA for two-pole and 1,640 MVA for four-pole 
generators. This increase in output could be achieved only by 
overcoming various limits imposed by cooling, losses or forging 
technique. A special contribution was made by the continuous 
improvement in cooling of the windings both by changing the 
cooling medium, from air via hydrogen to water, and also by the 
introduction of direct cooling. Further increases in per-unit output 
above about 1600 to 2000 MVA for two-pole and about 3000 MVA 
for four-pole generators are conceivable at the moment only with 
new types of construction such as air-grap windings and supercon- 
ductor technique. 


22140 Price of heat in hot pipe lines to power engines. Ruppelt, 

F. (Farbenfabriken Bayer A.G., Leverkusen (Germany, F.R.)). 

ae 28: No. 10, 399-400(Oct 1976). (In German). 
igs. 

Calculations for determining the thickness required for heat 
insulation of pipe lines show a pecular anomaly in respect of the 
price of the heat in pipe lines carrying superheated steam. For the 
evaluation of the exergy loss, proposal are made which will differen- 
tiate between a power station at the planning stage and one which 
has already been built. A chart is included for the determination of 
the heat gradient which will save calculation time. 


WASTE HEAT UTILIZATION 
REFER ALSO TO CITATION(S) 22606, 22728 


22141 Economics and operating characteristics of a MSF/ME/ 
VC hybrid unit. Rautenbach, R.; Azhari, N. (Tech. Hochsch., 
Aachen). Verfahrenstechnik (Mainz); 10: No. 6, 441-442(Jun 1976). 
(In German). 

Principle of multi-stage flash evaporation (MSF) in large- 
scale installations for obtaining potable water from the sea is dis- 
cussed. When these plants are run in conjunction with a power 
station, because fundamentally only waste steam is required for the 
operation of a desalting plant, problems are incurred in joint oper- 
ation of this nature, particularly if the take-off of electricity is subject 
to considerable fluctuations. If the desalting installation coupled with 
the power station consists of a flash evaporation stage (MSF), a 
multiple effect evaporation stage (ME), and a vapour compression 
stage (VC), the economics of a hybrid installation of this nature are 
superior to those of a conventional MSF unit, and the electricity 
problem is of minor significance. 


ECONOMICS 
REFER ALSO TO CITATION(S) 22609, 22611, 22662 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 23262, 23270, 23278 


22142 Influence of gas turbines on the environment and the 
effects of the environment on the operation of gas turbines. Gard, M. 
Energiewirtsch. Tagesfragen; 26: No. 10, 591-595(Oct 1976). (In 
German). 

7 figs. 

A survey of considerations of existing and additional environ- 
mental loads is presented, considerations which have to be made 
before large gas turbines are erected. The special details and the 
technical data presented are based on the experience with a 25 MW 
gas turbine of the AEG-KANIS Essen. Not only waste gas emission, 
noise levels, the heating-up of the air, ible water pollution and 
the heating-up of water, but also the effects of the air temperature, 
moisture, air pollution due to dust, or of corrosive ia from 
industrial plants in the vicinity on the operation of gas turbines are 
discussed, and countermeasures, such as defrosting equipment, pre- 
cipitation facilities and walls for the protection against noise are 
proposed. 


THERMAL EFFLUENTS 


22143 Are cooling towers a burden to the environment. Energie; 
28: No. 8, 238-240(Aug 1976). (In German). 

The following subjects are discussed in a question and answer 
game: (1) The heat load situation; (2) present possibilities of cooling 
tower techniques; (3) economic possibilities. Taking the cooli 
towers for Biblis as an example, the effects of plumes, noise, 
increased temperature are examined. 
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NOXIOUS GAS AND PARTICULATE ABATEMENT AND 
CONTROL 


REFER ALSO TO CITATION(S) 22126, 22667, 22788, 22789, 
22791, 22961 


22144 Method to remove sulfur dioxide from exhaust air or waste 
gases. Germerdonk, R.; Jonas, A. (to Farbenfabriken Bayer A.G., 
Leverkusen (Germany, F.R.)). German(FRG) Patent 2,347,056/A/. 
24 aa 4 8p. (In German). 

i 


gs. 

A method is described to remove sulfur dioxide from exhaust 
air or waste gas up to a concentration below 15 ppM by washing 
with ammonium sulfite/ammonium hydrogen sulfite solution. 


22145 Equipment for the electric cleaning of exhaust gases by 
ionization. Ebert, P. German(FRG) Patent 1,457,304/B/. 24 Apr 
1975. 4p. German). 
gs. Available from Dt. Patentamt, Muenchen (FRG). 

A device for the electric cleaning of exhaust gases is de- 
scribed. The equipment is mounted in the stack and consists of a 
centrally arranged, rotatable carrier axis, fastened to which are 
radial carrier elements with ionization electrodes. The carrier ele- 
ments are designed as tubes so that rotation of the system can be 
supported by conducting pressure gas through it. In the upper part 
of the stack a sprinkling installation is arranged. The substances 
depositing at the inner face of the stack wall are floated away by the 
sprinkling liquid. 
22146 Temperature of gases leaving the fire-chamber of a P-57 
boiler ekibastuz coal. Suchkov, O.1.; Ivanov, A.G.; Lisovoi, 
V.G.; Ivanov, S.A.; Antonovskii, V.I.; Kiselev, O.V. Teploenergetika 
(Moscow); No. 5, 45-47(May 1976). (In Russian). 

Results of the determination of the temperature of gases at the 
outlet from the fire-chamber of the prototype P-57 boiler of the 500 
MW monoblock are presented. It is shown that the outlet tempera- 
ture of gases after a complex sampling exceeded the projected 
— by 110 to 140°C and at the rated load attained 1320 to 


POWER TRANSMISSION AND DISTRIBUTION 


REFER ALSO TO CITATION(S) 22098, 22801, 23152 


22147 (CONS/2053—1) Coupling and corona effects research 
for transmission lines. Final report. Bridges, J.E.; Formanek, 
V.C. (IIT Research Inst., Chicago, Ill. (USA)). Jun 1976. Contract 
E(49-18)-2053. 220p. Dep. NTIS $7.75. 
Concern has arisen over the 
magnetic fields a by EHV-UHV transmission lines. Past and 


ible effects of electric and 


ongoing research concerning the electric and magnetic field effects 
from 'V-UHV transmission lines was reviewed as it pertains to 
the following areas: (1) electromagnetic interference, (2) acoustic 
noise, (3) generation of gaseous effluents, and (4) safety consider- 
ations of induced voltages and currents. The intent of this review 
was to identify the short and long range research projects required 
to address these areas. The research plan identifies and gives priority 
to twenty programs in corona and coupling effects. In the case of the 
corona effects, a number of programs were recommended for acous- 
tic noise and electromagnetic interference to delineate improved 
power line design criteria in terms of social, meteorological, geo- 
graphical and cost constraints. Only one project is recommended in 
the case of ozone generation, because the results of comprehensive 
analyses, laboratory studies and field measurements have demon- 
strated that power lines do not contribute significant quantities of 
ozone. In the case of the coupling effects, a number of programs are 
recommended for HVAC transmission lines to improve the theoreti- 
cally developed design guidelines by considering practical con- 
straints. For HVDC transmission lines, programs are suggested to 
engender a better theoretical understanding and practical measure- 
ments capability for the coupling mechanisms of the dc electric and 
magnetic field with nearby objects. The interrelationship of the 
programs and their role in a long-term research plan is also dis- 
cussed. 


22148 (ERDA-tr—229) Planning a transformer network for a 
large city. Mollwitz, W. Translated from O¢esterr. Z. Elektrizitaets- 
wirtsch.; 27: No. 2, 35-37(Feb 1974). 7p. Dep. NTIS $3.50. 

A method is described for optimizing the cost of the substa- 
tions and power lines required for a power distribution system in an 
urban area. (LCL) 


22149 (ERDA-tr—228) Optimum electric power distribution 
system for new tial areas. Bochanky, L. Translated from 
Energietechnik; 24: No. 8, 345-347(Aug 1974). 8p. Dep. NTIS $3.50. 

A method for optimizing the cost of a power distribution 
system for an urban area is discussed. Information is included on the 
power substations, transformers, and electric cables required. (LCL) 
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22150 A-tr—231 of and tod 
(ERD. ) Development planning of high 


research: some 

eral ideas in regard to methods. Lemoine, J.C. Translated from Bull. 
Dir. Etud. Rech., Ser. B; No. 1, 5-18(1975). 26p. Dep. NTIS $4.00. 
Factors to be considered in planning new or modernized 
power distribution systems with a minimum of investment and 
a a8 GOONS OEE Sees 9e Cone ae see 
of these factors on economic optimization of power systems are 

discussed. (LCL) = 


22151 ieee Satine Cries soapne GDS to TEE wen aetna 
the Siemens Schaltwerk Berlin. Luxa, G.; Mueller, B. (Siemens, 
eta Siemens-Z.; 50: No. 7, 476-480(Sul 1976). (In German). 
ity of the HV testing station at the Schaltwerk 
Site tab rged in 1975 by the addition of an outdoor testing 
section with a -performance voltage cascade for 1800 kV. This 
outdoor section is used primarily for long-term limit-value tests 
carried out on heavily stressed i set-ups and also for further 
development of HV cones and instrumentation practice. 


22152 Present state of overhead-line construction. Mors, H. 
(Brown, Boweri und Cie A.G., Mannheim (Germany, FR). Ges- 
chaeftsbereich Leitungsbau). Elektrizi haft; 75: No. 20, 718- 
— 1976). (In 


German). 
12 figs.; 2 tabs.; 26 refs. 
power uirements should be met by more eco- 
nomic designs, deve it of the constructional elements, 
and also by the related measures. The artice gives a 
few points of view on overhead-line construction today, and i 
direction of development. 


22153 Remote-control up to the present day. Nilius, H. 
(Landis und Gyr A.G., F am Main (Germany, F.R.)). 
Elektrizitaetswirtschaft: 75: No. 20, 749-752(Oct 1976). (In German). 

4 figs.; 7 refs. 

The article gives a review of the adie ew of remote- 
control technique from the dialled remote-control installation up to 
the latest systems involving a micro-computer for power systems. 
The changed appearance of the control stations due to the use of 
ee ee ee we 
mentioned.Comments are made on the 





22154 . TIDAS-T system for data 
nationwide 


sion in the Swedish Schiott, H. a na 
Svenska Elektriska AB (ASEA), Vaesteraas); Leander, 
ace - —~pemmed 75: No. 20, 758-766(Oct 1976). (In ened 
gs. 
The increasing use in the future of large heat-electric and 
nuclear power stations for public energy suppty in Sweden makes 
y and effective ov control of system 
pC ongraer The Sw state power-station administration has there- 
Senet Teo seas ahi a telens e system with computer 
which is in hand and is called ‘Totally integrat- 
AS)’ envisages a central network command post 
, a data transmission system, as well as network control 
OS Se Sees Cee Se See 1 Ge one, Almost 150 
power-stations and transformer stations are be connected to the 
system, which is finally aimed at a fully-automatic control of Swed- 
ish power generation and transmission. The TIDAS system is com- 
eee Sees Cs Sena eee ae Se St OSS See eae, ystems, the 
nS ae ition and transmission, and the D-system for 
data processing. In ae ae ane cae Se ae 
oe Set the T-system with the data acquisition and 
the data transmission of the D-system. They deal in particular with 
the solutions applied and the constructive arrangement of the instal- 
pw sae ly ey ie net nape pay emis Shading a al 
the terminals, the junction stations and a front-end system. Finally 
they deal with the operational supervision and the maintenance 
service for the T-system. 


AC SYSTEMS, EHV AND UHV 


22155 (BNL—21952) —_ = progress on system studies for long 
distance power transmission. Forsyth, E.B. (Brookhaven National 
Lab., Upton, N.Y. (USA)). 1976. Contract EY-76-C-02-0016. 24p. 
(CONF-760871—1). . NTIS $3.50. 

; Upton, New York, United 


From US-USSR 3NL symposium; 
States of America (USA) (11 Aug 1976). 

Two possible of helium-cooled underground 
cables for power transmission were studied to determine network 
characteristics and estimated costs. The first involved power trans- 
mission at 345 kV from a Long Island nuclear power plant to a 
substation 43 miles away. The second appication examined the 
feasibility of a 350 mi-long 550 kV transmission line from Western 
Pennsylvania to Allentown and Philadelphia. For both mage 
computer simulations were used to study operating characteristics. A 
detailed cost analysis was made. The Long Island study concluded 
that helium-cooled cables were well suited for high-power transmis- 
sion in a suburban area, that such a system using two trenches and 
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separate refrigerator stations would be more reliable than a single 
trench system, and that cost could be optimized by using a less 
fa on tel envelope. The Pennsylvania study showed that 

cable was technically capable of performing as 
a as anes power lines, but the cost of the underground 


cryogenic iy ji is so much greater that such a system al not be 
for long distance transmission across open 
comsiepdde 


22156 are i Design and test of ag grog 

insulated cable. (Electric Power Research Inst., Palo Alto, Calif. 
SA)). Jun 1975. Contract E(49- 18)-1560-EPRI-7816. 106r, 
PRI—7816). Dep. NTIS $5.50. 

A three conductor compressed-gas-insulated cable was de- 
signed and compared on a technical and economic basis with con- 
ventional isolated phase gas cables. Also designed, fabricated, and 
tested was a 30 foot prototype piece of three conductor gas cable 

complete with elbows, trifurcation joint and three potheads. The 
a gas cables were found to have advanta a over the 
hase gas cables. The 30 ft prototype successfully withstood 
1050 ki kV BIL, 870 kV switching surge and 450 kV ac (phase-to- 
ays thoy test levels as well as 63 kA phase-to-phase, phase-to-ground, 
two — ns cs ge and three phase short circuit tests. A detailed 
ysis was performed which indicated that if the full 
pn of the gas cable can be utilized, three conductor gas cables 
are competitive and perhaps even less expensive than existing and 
propose pil pe cables insulated with either paper or PPC (polypropy- 
ene-cellulose), self or forced cooled. From these results it appears as 
if three conductor gas cables can be useful for long distance high 
power . ‘derground transmission. 


22157 (PB—247677) Optimized design for gas cable system. 

Cronin, J.C. (I-T-E Imperial Corp., Greensburg, Pa. (USA)). Se 

Pte Contract E(49-18)-1615. 225p. (EPRI—7825). Dep. NTIS 
-75. 

Single conductor and three conductor designs were evaluat- 
ed, and aboveground and underground installation modes were 
considered. Designs were compared on the basis of energy transpor- 
tation costs, and it was found that significant economies were 
realized at the higher voltages. It was concluded that gas-insulated 
systems were completely acceptable; and that the aboveground 
mode was the most cost effective. Also studied were enclosure 
development focussed on spiral welding and an analysis of thin wall 
corrugated enclosures; conductor joining focussed on developing a 
copper to aluminum inertia welded transition element; a statistical 
approach to the design of insulating systems; the behavior of con- 
ducting particles in a coaxial system; and insulating materials. Future 
research and development areas of further investigation are also 


22158 (PB—247898) Guide to the use of gas cable systems, (I-T- 
E Imperial Corp., Greensburg, Pa. (USA)). Sep 1975. Contract E(49- 
18)-1615. 136p. Dep. NTIS $6.00. 

Data are presented which allow a technical and economical 
evaluation of insulated transmission lines. Their features and 
typical areas of application are described. This guide provides the 
utility systems designer with the basis for selecting and specifying 
gas-insulated transmission systems. Refer to the colored pases for 
quick reference about economic application in terms of voltage, 
power level, and transmission distance. Also ampacities are tabulated 
with correction factors for a wide range of installation parameters. 
Prices of standard designs are given for estimating purposes. The 
design criteria related to thermal, dielectric, and economic factors 
are summarized. A computer program for optimized design of gas- 
insulated transmission lines has been developed into a practical tool, 
available upon request from EPRI. The procedures for installation, 
testing, operation, and repair are described in detail. 


22159 Examinations on the stability of closely intermeshed net- 
works. Nelles, D. Wiss. Ber. AEG-Telefunken; 49: No. 1/2, 59-65(Apr 
1976). (In German). 

12 figs.; 2 tabs.; 10 refs. 

The problems of stability of widely intermeshed energy net- 
works have generally been known for a long time. It is also known 
that they rarely occur in closely intermeshed networks. However, in 
the future Central Europe also expects to have problems of stability 
in its networks. The difference between static and dynamic stability 
is pointed out, and it is to be shown that these can be analyzed with 
separate investigation methods, i.e. that the events of defect advance- 
ment may be determined from a superposition. Analysis of both the 
static stability and the calculation of the dynamic equalization proce- 
dure yield approximately the resultant procedure. 


22160 75 years’ technical development of power cables. Heu- 
mann, H. (Allgemeine Elektricitaets-Gesellschaft ef Telefunken 
Kabelwerke A.G., Moenchengladbach (Germany, F.R.). Zentrale 
Entwickl . Elektrizitaetswirtschaft: 75: No. 20, 330. "739(Oet 1976). 


(In German 
9 figs.; 31 refs. 
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After a short review of the first beginnings of power cables, 

——- main — es in ae ae since that time are described. Com- 
the specific characteristics of the insulation in each 

case, am & oe Fn explains the path followed from low operating 
voltages up to the very-high-voltage cables. In the case of paper 
insulation the decisive stages in development were the avoidance of 
tangential field stresses (Hoechstaedter principle) and the re 
of voids in the case of the oil cable or the widely ee wees 
pressure cable. With insulation systems comprised of flexibel plasti 
such as PVC, PE and XLP the continuous development consisted roa 
the one hand in the selection of more and more suitable basic 
materials and on the other hand in improved fabrication techniques 
which solved creep problems. Finally the article states that in the 
future the transmission of higher currents must be considered, since 
the transmission voltages should remain at 400 to 800 kV. 


22161 High-voltage switching installations for up to 420 kV for 
electricity supply to the German Federal Republic. Koerner, G. 
(Brown, Boveri und Cie A.G., Mannheim ee F.R.). Ges- 
chaeftsbereich Schaltanlagen Installationen). 
Elektrizitaetswirtschaft; 75: No. 20, 726-731(Oct 1976). (In German). 

12 figs.; 16 refs. 

On the basis of the power requirements for the German 
Federal Republic the author discusses the high-voltage switching 
installations for up to 420 kV and their components, and pro 
measures which will contribute to ensuring power distribution in the 
420 kV system for the next 15 years. 


22162 Development of cable-fault location technique and its 
sent state. Rietz, W. (Howaldtswerke - Deutsche Werft A.G., Kiel 
(Germany, F.R.). Abt. Elektronik). Elektrizitaetswirtschaft; 75: No. 
20, 743-749(Oct 1976). (In German). 

22 


gs. 

The pronounced increase in demand for electrical energy has 
— led to a spontaneous further development in cable-fault 
location technique. After relatively unimportant beginnings since 
cables were first laid in the ground the modern requirement for 
electricity y supply free from interruptions, which is now taken for 
granted, has resulted in the development of versatile location meth- 
ods and apparatus. With these instruments it is possible to deal 
quickly with faults which occur. 


DC SYSTEMS 
REFER ALSO TO CITATION(S) 22671 


SUPERCONDUCTING AND CRYOGENIC SYSTEMS 
REFER ALSO TO CITATION(S) 23079 


22163 (N—76-11305) Application of cryogenic Pa- 
trunov, F.G. Translated from Nov. Zhizni, Nauke, Tekh., Ser. Tekh.; 
No. 8, 1-62(1975). 49p. (NASA-TT-F—16562). NTIS $4.00. 
ae by NASA. 

arious applications of cryogenic temperatures are discussed. 
Machines which use the phenomena of superconductivity are de- 
scribed, including ac collectors, transformers, generators and 
magnetohydrodynamic generators. The possibility of designing su- 
Ss electric transmission lines and prospects for the use of 
ow temperatures in ship building, motor vehicle building, electronic 
engineering, space iain, biology and medicine are considered. 


22164 (ORNL/TM—5608) Cryogenic power transmission et 
dielectrics. Fourteenth 


nology: cryogenic quarterly report, April 1 
1976—June 30, 1976. (Oak G2e up —— a Ye’ (USA)). Dec 
1976. Contract W-7405-ENG-2 

The fourteenth Quarterly ps ae er roy Oak Ridge National 
Laboratory Cryogenic Dielectrics Pro covers the period from 
April 1, 1976 to June 30, 1976. ial discharge characteristics of 
three-layer polymer samples, impregnated with helium in a wide 
range of pressure and temperature (0.3-1.5 MPa and 4.2-12 K), are 
reported. Electrode-adjacent and mid-dielectric butt gaps are investi- 
gated. Results of PD measurements conducted on embossed films 
and on a sample with a shielded butt gap are discussed. DC dielec- 
tric strength measurements on two layers of cellulose paper, impreg- 
nated by helium at 1 MPa and 12°K, are reported. Flashover 
problems, encountered with dc measurements on polymer films, are 
also summarized. Results of low temperature resistivity measure- 
ments made on a conducting paper are given. Experimental plans for 
the forthcoming and final quarter of the program are presented. 


NUCLEAR POWER PLANTS 


REFER ALSO TO CITATION(S) 21812, 22338, 22339 
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(AED-Conf—75-769-138) Standardized data for generat- 
ing units considered as candidates. Woite, G. (International 


Agency, Vienna (Austria)). 1975. 3p. INIS. 
terregional training course on nuclear power 
Sage lanning med | implementation; Karlsruhe, F.R. Germany (8 


3 figs.; 2 tabs. Short communication only. 


22166 (DEU—76-21) Kraftwerk Union 1975. Business report. 
ge erk Union A.G., Muelheim an der Ruhr (Germany, F.R.)). 


. (In German). INIS. 
ith figs. and tabs. Available from ZAED. 

Annual report 1975 of Kraftwerk Union is presented, inform- 
ing of the nuclear activities of the group which are mainly centered 
in the field of light-water reactors. 

22167 (INIS-mf—3194) Nuclear power in Canada: questions and 
—- a Nuclear Association, Toronto, Ontario). 1975. 
52p. INIS. 

To further public understanding of nuclear power generation, 
the Canadian Nuclear Association commissioned a task force 
to coordinate contributions of experts in all parts of the nuclear 
industry. These contributions have been arranged in a question and 
answer format and are aimed at the average Canadian reader who is 
genuinely seeking factual information on nuclear power. Areas cov- 
ered include electricity demand, comparison of nuclear generation 
with other forms of thermal electricity production, radiation sources 
and effects on man and his environment; features of different reactor 
types, thermal discharges and waste management. 


age Standardization of nuclear power plants. Its difficulties in 
the international market. Schatz, A.; Richard, C.C.; Stuermer, W. 
(Babcock - Brown Boveri Reaktor G. m.b.H., Mannheim (Germany, 

F.R.)). Ann. Nucl. Snergy; 3: No. 4, 191- 196(1976). 
European nuclear conference; Paris, France (Apr 


of the nuclear industry, significant efforts 
nuclear power plants designs. The 
standardization on an international 
The advantages for cooperation, the present difficulties in 
muita standardization on a national and international basis, and 
the experience bai a nuclear vendor in adapting his standard US 
reactor system to the German market are explained. The conclusion 
reached is that even though standardization on an international basis 
has worthwhile merits, the significant differences in safety and 
licensing requirements, utility preferences and standards, and nation- 
al interests and capabilities prevent standardization of the com- 
plete plant in the near future. Standardization of components, subsys- 
tems and systems, however, appears possible on both the national 
and international level in the near term. 


22169 Electronuclear Program in France. Ann. Mines; 182: No. 
3, 35-36(Mar 1976). (In French). 
Published in summary form only. 


22170 Analysis confirms nuclear performance. Electr. World; 
187: No. 1, ped Jan 1977). 

The av ailability and capacity factor of nuclear power plants 
and fossil fuel power plants are compared. 
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REFER ALSO TO CITATION(S) 21769, 21810, 22337, 22340, 
22341, 22493, 22497, 22530, 22539, 22555, 22557, 22558, 22560, 
22580, 22582, 22584, 22585, 22883 


22171 (INIS-mf—3193, pp 3-23) Commercial nuclear fuel - cur- 
rent technology. Operating experience with thermal fuels. The Europe- 
an experience. Al, A.B.J. (Commission of the Communi- 
ties, (Italy). Joint Research Centre); Kaut, W.K. (Commission 
of the Communities, Brussels (Belgium). Industrial, Tech- 
nological and Scientific Affairs). [nd]. 

From Joint topical a aan nuclear fuel tech- 
—— today; be age pare (28 ne 1975). "9 

In Proceedings of joint meeting on commercial nuc 

ar fuel eee today. te oy Operating experience with 

a oo mentees ns elma 
in light-water reactors in the European Community. 


22172 (INIS-mf—3193, 24-37) European operating experi- 
ence. Multer, I. (OKG, Sweden =. [nd]. 
From Joint topical uclear fuel tech- 


nology today; Toronto, a Gunuie, Paton le (28 = 1975). 
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so Fascondingy of Jolss topics mauing on comsaeni aniie- 
ar fuel technology today. Session 1 
thermal fuels. 


1: Operating experience with 


The performance of fuel elements in European light water 
reactors is detailed. 


22173 a ge 38-49) Results with BWR fuel im- 
provements. Proebstle, R.A. (General Electric 
Co., ee. 3 Calif. (USA). [nd]. 

From Joint topical nuclear fuel tech- 
nology hay Toronto, Ontario, sotin, Condetae hat’ (28 re 1975). 

In Proceedings of joint topical meeting on commercial nucle- 
ar fuel technology today. Session 1: Operating experience with 
thermal fuels. 

A large experience base coupled with extensive develo) 
resources has provided the base for improving GE Zircaloy-2 clad 
boiling water reactor fuel to achieve high fuel reliability in a 
commercial power reactor environment. The design of the assembly 
has proven an excellent choice and the same basic structural features 
have been continued from the mid-1960’s through the present 8x8 
fuel assembly design. As previously reported, hydriding and pellet- 
cladding interaction are the causes of defects which have been 
affecting the recent performance of fuel. The GE boiling water 
reactor fuel now being produced incorporates improvements in 
— and manufact ; and BWR optimization studies resulted in 

x8) fuel bundle design with lower peak heat generation rates. 
Early experience in the operating reactors on fuel with the improved 
design, and the reduction of peak thermal duty so that fuel perfor- 
mance requirements are generally — Statistically demonstrated 
capability, gives confidence that a na of reliability can be 
expected for the fuel currently in a 


22174 Indirect cycle steam cooled reactor. Nakanishi, T. (to 
Hitachi Shipbuilding and Engi Co. Ltd.). Japanese Patent 
1974-32,915/B/. 19 Aug 1964. 9p. (In Japanese). 
This invention relates to a nuclear reactor which is cooled by 
a primary vapor circulated through a heat exchanger to generate an 
superheated secondary vapor used for driving a power turbine. The 
primary vapor in a primary vapor downcomer is heated by heat 
generated from the reactor core located therebelow, rises through a 
primary vapor tube to be collected in a vapor heater and is then 
Sirectly guided to the heat exchanger. The secondary vapor flows 
through a heating coil running through the heat exchanger. The heat 
is accordingly transmitted from the heated primary vapor to the 
secondary in this heat exchanger. The primary vapor after heat 
exchange is then guided through the primary vapor downcomer to 
the core of the reactor together with saturated vapor (also primary 
vapor) guided from intake port for vapor generated in the upper 
portion of the reactor housing to thereby obtain a highly superheat- 
ed vapor. 


22175 Reactor core water recirculation flow rate control system. 
Nakamura, H.; Suzuki, M. (to Hitachi Ltd.). Japanese Patent 1975- 
14,319/B/. 22 Jan 1968. 3p. (In Japanese). 

A recirculation pump for removing heat generated in a boil- 
ing water type reactor is driven by a pole change type motor 
connected to a variable frequency type power generator Pu ae 
with a steam turbine which is driven by a portion of the 
a main steam system through a control valve for controlling the 
turbine speed, i.e., the = frequency of the power generator. The 
pole change motor is fi connected to a commercially available 
power line through a circuit breaker. In operation, the 
circuit breaker is closed to start the motor by employing the power 
line, while the exciter of the power generator is left deenergized. As 
the reactor power is raised, the steam produced is applied to the 
turbine so as to equalize the oe ey of the power gener- 
ator and that of the power line. switch is then opened and the 
exciter of the power generator is energized to drive the motor by the 
output of the power generator. Since the rotation of the 
= er generator and motor are equal to each other, no large current 

ws in transient in this switching of the power. Once the power is 
switched, the control valve is commatiel to adjust the power of the 


1975-15,960/B/. 22 Mar 1968. 4p. (In Japanese). 

A recycling pump connected to a BWR reactor is controlled 
by a recycling flow rate control system comprising a 
resistor control system and an induction motor for driving the 
recycling pump. The reactor power is converted into steam and fed 
on 9 eee Sains eee o ae ee The frequency of the 
power generator is detected igh a governor and fed to the flow 
rate control system. If the frequency exceeds a predetermined value, 
the resistor control system is by this signal to insert a 
resistor into the secondary of induction motor to suppress a 
Suan hones af Ge see Gaile oak ba, the pump 
operation speed. The peak power of the neutron flux in the reactor is 
accordingly lowered to a level below the scram level. In so far as the 
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reactor scram is caused by the uency increase of the 

due to an abrupt interruption of reactor system reactor 
shut-down is avoided without having any adverse effect on the other 
control system. 


22177 Steam separator for nuclear reactor. Komeno, A. (to 
ane _— Japanese Patent 1975-22,641/B/. 7 Oct 1969. 2p. (In 
japanese 
In the pressure vessel of a BWR type reactor, outer cylinders 
are erected on a shroud head to communicate with an upper plenum 
of the vessel. An inner cylinder is inserted through an opening in a 
closure plate disposed at the upper end of each outer cylinder while 
an intermediate cylinder is inserted between each outer and inner 
cylinder. The lower end of each intermediate cylinder is communi- 
cated with a channel disposed beneath the shroud head to form a 
stream-water mixture passage between the upper end of each inter- 
mediate cylinder and the closure plate. A guide blade section is 
pee ap between the upper portion of each intermediate cylinder 
each inner cylinder to cause a rotational steam-water mixture 
flow therebetween. During the descent of this flow accelerated by 
the guide blade section, the water is separated from the mixture and 
descends along the inner wall of the outer cylinder while the steam 
only turns at the lower end of the inner cylinder to ascend 
therewithin. Since the acceleration of the mixture flow is accom- 
plished during the descent of the mixture, even small amounts of the 
mixture can effectively be separated into water and steam. 


22178 Reactor core shroud support. Ochiai, K. (to Hitachi Ltd.). 
Japanese Patent 1975-22,678/B/. 20 Jan 1970. 4p. (In Japanese). 

A shroud of a BWR reactor is supported through support 
means fixed to the pressure vessel. Each support means comprises a 
first and second cylinder and a spring. The me cylinder is fitted into 
the second and the spring is inserted between them to produce an 
elastic force acting axially of the cylinders. The upper end of the 
first cylinder is engaged with a fixture fixed to the inner wall of the 
pressure vessel so as to be capable of sliding vertically and horizon- 
tally while the lower end of the second cylinder is engaged with a 
guide fixed to the outer wall of the shroud so as to be capable of 
sliding vertically. A check valve is disposed at the upper portion of 
the first cylinder to respectively admit and stop the water flowing 
into and out of the cylinder. A valve box for this valve is provided 
with a male screw cylinder disposed external to the first cylinder. 
The screw cylinder can be screwed into a female screw cylinder to 
open the valve, ee water to pass through the cylinder. For a 
thermal stress with a s loading cycle, water flowing into and out 
of the gap at the fitted section of the cylinders follows the displace- 
ment of each support due to the temperature change, thus enabling 
this stress to be avoided. For seismic loads, the support means 
behave as a rigid body against compressive forces. 


22179 Shield for a nuclear reactor. Akita, J.; Arai, T.; Sanada, T. 
(to Hitachi Ltd.). Japanese Patent 1975-20,677/B/. 12 Jun 1970. Sp. 
(In Japanese) 


A lagging wall ——— a reactor pressure vessel has open- 
ings facing the welded seams of the vessel and heat insulating blocks 
are demountably mounted on these openings. An outer wall struc- 
ture enclosing the laggin, szing wall consists of an outer and inner wall 
lates between which a plurality of compartments are formed, each 
Filled with shielding grains poured through respective charging 
rts. A manhole and doors facing the respective heat insulating 
Blocks are provided at the outer and inner wall plates, respectively. 
For the ———— of one of the welded seams, the grains are 
extracted from the corresponding compartment by the force of 
section, allowing an inspector to enter into the compartment through 
the manhole and inspect the seam after opening the door and 
removing the heat insulating block. Upon completion of inspection, 
the procedure is reversed to restore the lagging wall and outer wall 
structures to their original condition. Thus, the seams are readily 
accessible to permit direct inspection. 


22180 Method of feedwater control for BWR type reactors. 
Hirose, M. (to Hitachi Ltd., Tokyo (Japan)). Japanese Patent 1975- 
23,478/B/. 29 Dec 1970. Sp. (In Japanese). 

In a water feed system for a BWR type reactor, first and 
second control systems are provided for controlling a feedwater 
regulator valve inserted in the main pipe connecting water pumps to 
a reactor tank. In the proper operation of the water feed system, 
only the first system receiving signals concerning the reactor water 
level, steam and feedwater deen is connected through a switch 
to control the valve so as to keep the reactor water level constant. 
When any of feedwater pipes is broken or a feedwater pump trip 
occurs to decrease the pressure in the main feedwater pipe, the first 
control system is changed over to the second receiving only the 
feedwater flow rate signal to compensate for the decrease in the flow 
rate. If a > pap trip accident occurs, a reserve pump connected in 

to the operating pumps is started to recover the proper 
condition after which the second control system is changed again 
over to the first. In this method of water feed there is no possibility 
of reactor scram during the internal of time from the initiation of 
pump trip to the start of the reserve pump. 
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22181 Fuel for the BWR-6. Klepfer, H.H.; Trocki, T. (General 
Electric Co., San Jose, Calif. (USA). Nuclear Energy Div.). pp 455- 
460 of In Physical metallurgy of reactor fuel elements. Harris, J.E.; 
Sykes, E.C. (eds.) (Central Electricity Generating Board, Berkeley 
(UK). Berkeley Nuclear Labs.). London; Metals Society (1975). 

From International conference on the physical metallurgy of 
reactor fuel elements; Berkeley, UK (2 Sep 1973). 

For the same size reactor building and nuclear steam supply 
system, the power from the BWR-6 system optimization is about 
20% higher than for BWR-5. The improved fuel rod for the BWR-6 
is subjected to service requirements less severe than those already 
experienced by over 500000 fuel rods now in service. Significantly, 
the peak linear heat generation rate has been reduced from 607 W/ 
cm to 440 W/cm. The same conservative features of the core, rod 
assembly, and rod design have been maintained for the new fuel. All 
materials and property selection for the BWR-6 fuel rods is based 
not only on detailed analysis of available materials behaviour data, 
but importantly, on a large body of statistically significant empirical 
observations from a 12-year Fuel Surveillance Pro . The final 
design released for fabrication of BWR-6 fuel in the late 1970s will 
also be refined by the results of fuel irradiation tests and research 
now in progress. 


22182 Duct for transferring heat between a fluid and hot mem- 
bers, in particular for nuclear reactors. (to UKAEA). French Patent 
1,275,853/A/. 2 Jun 1975. 18p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France); priority claim: 3 Jun 1974, UK. 

The invention relates to nuclear fuel elements. It deals with 
fuel-elements containing fuel pencils in an envelope. According to 
the invention, the outer row of pencils comprises an odd number of 
pencils. This can be applied to the fuel for boiling water reactors and 
pressurized-water reactors. 


22183 Isotope correlations based on fission-product nuclides in 
LWR irradiated fuels: A theoretical evaluation. Foggi, C.; Frenquel- 
lucci, F.; Perdisa, G. (Commission of the European Communities, 
Ispra (Italy). Joint Research Centre). pp v.2 p.425-438 of In Safe- 
guarding nuclear materials. Vienna; IAEA (1976). 

From Symposium on the safeguarding of nuclear materials; 
Vienna, Austria (20 Oct 1975). 

A parametric survey of correlations between burnup and 


fission-product buildup has been carried out for LWR fuels. Variable 
parameters are: fuel enrichment (2-3-4 wt.%) and moderator-to-fuel 
volume ratio (1.2-1.64-2.2). The fission-product nuclides considered 


are isotopes **Kr, **Kr and ®Kr; ''Xe, 152Xe, 14Xe; 15Nd, '®Nd, 
148Nd; 154Cs, 187Cs; and '4*Eu. The calculated correlations have 
been compared with experimental results from Garigliano, Trino 
Vercellese and VAK reactor fuels. 


22184 Theory of the auto-spectrum of the local component of 
power-reactor noise. Kosaly, G.; Mesko, L. (Magyar Tudomanyos 
Akademia, Budapest). Ann. Nucl. Energy; 3: 233-236(1976). 

Some further developments are presented of Kosaly’s work in 
which a simple phenomenological model was developed for the 
interpretation of neutron noise measurements in a BWR core, and, 
further, the frequency dependence of the auto-spectrum of local 
fluctuations was calculated by two-group diffusion theory. Finite 
detector dimensions are now considered. A one-dimensional (axial) 
model of the core is applied. Formulae are derived to which a 
number of measured spectra could be fitted. Differences between 
theoretical predictions and experimental results are attributed mainly 
to the one-dimensional character of the model and a relation is 
cmngase which could be substituted for a three-dimensional ap- 
proach. 


22185 Experience with ultrasonic inspection of thin-wall welds in 
fuel channels for boiling water reactors. Meyer, H.J.; Prestel, W. 
(Maschinenfabrik Augsburg-Nuernberg (M.A.N.) A.G., Nuernberg 
(Germany, F.R.). Abt. fuer Qualitaetswesen). Br. J. Non-Destr. Test.; 
18: No. 5, 129-133(Sep 1976). 

From NDT 75; Cardiff, UK (Sep 1975). 

Comparative eevee of radiographic and ultrasonic 
inspections in fuel channels for Boiling Water Reactors are reported. 
A mechanised ultrasonic inspection method for zirconium fuel chan- 
nels using two-channel recordings, which indicates the points accu- 
rately which are of interest for subsequent radiographic inspection 
and final evaluation, is described. Parameters am 4 influence the 
accuracy and reproducibility of the method are; beam angle, fre- 
quency, probe-to-specimen water gap, water pressure, inspection 
speed. Over 1000 fuel channels with wall thicknesses of 2.1 and 1.5 
mm have already been satisfactorily inspected by this method. 


22186 World's Reactors no. 70 - Forsmark 3, BWR-75. Nucl. 
Eng. Int.; 21: No. 248, 55-56(Sep 1976). 

A large pull-out wall c is presented showing a coloured 
cut-away diagram of the Forsmark 3 station. It is accompanied by 2 
small sketches one showing the layout of station buildings and the 
other the inside of the reactor vessel. Parameters are listed. 
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22187 Turbine plant for Forsmark 3. Frilund, B. (Stal-Laval 
Turbine Co.). Nucl. Eng. Int.; 21: No. 248, 59-60(Sep 1976). 

The turbine plant for Forsmark-3 is nominally 1100 MW 
rating, 1500 rpm, designed for 68 bar saturated steam. It consists of a 
double-flow HP turbine and three double-flow LP turbines having a 
total exhaust of 112 m* Descriptions are given of the layout of the 
plant and both the steam and condensate/feed water cycles. 


22188 Forsmark 3 reactor plant. Schultz, M. (ASEA-Atom). 
Nucl. Eng. Int.; 21: No. 248, 51-54, pote ty men 

The 3000 MW(th) power station Forsmark 3 is the first 
nuclear power plant to be based on the third generation of boilin 
water reactors, designated BWR 75, developed by the Swedis 
company ASEA-Atom. Although a new design, the BWR 75 is 
largely based on proven components and system layouts, e.g. the 
reactor fuel, the main recirculation pumps, the control rod drives, 
the reactor containment and the water clean-up systems, which are 
described. The Forsmark 3 plant and buildings are laid out and 
designed to balance function, safety and construction methods. De- 
tails are given of the emergency cooling systems, the reactor protec- 
tion system and of the system of fire protection. 


22189 Reactor divers repair faulty mechanical gear. Jennings, C. 
Electr. World; 187: No. 1, 47-49(1 Jan 1977). 

In at least one area in this nuclear age, man is now displacing 
the machine: human divers have made over 30 underwater repairs of 
faulty mechanical gear in PWR and BWR nuclear reactors and fuel- 
storage pools in the Northeast—with a minimum of public notice— 
over the past few years. Simple yet tedious and time-consuming 
repair jobs, formerly carried out by articulated mechanical-arm- 
actuated tools and sophisticated TV and mirror visual-aid systems, 
have been safely completed by divers in minutes or hours—rather 
than days or weeks. And because of the effectiveness of divers’ 
protective gear and the closely coordinated work-sequence and 
safety procedures developed between the diving service company 
and the utilities involved, no incidence of radiation overexposure has 
been experienced. An added benefit: expensive equipment, such as 
remotely operated TV and tool systems, does not have to be 
destroyed because of contamination. 
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REFER ALSO TO CITATION(S) 21810, 22171, 22172, 22182, 
22183, 22189, 22337, 22340, 22341, 22356, 22487, 22495, 22527, 
22528, 22529, 22530, 22534, 22535, 22536, 22555, 22557, 22558, 
22559, 22582, 22584, 22585 


22190 (ANCR-NUREG— 1336) Postirradiation examination re- 
sults for the irradiation effects scoping test 1. Mehner, A.S.; Quapp, 
W.J.; Goetzmann, O.; Hobbins, R.R. (Aerojet Nuclear Co., Idaho 
Falls, Idaho (USA). Idaho National Engineering Lab.). Sep 1976. 
Contract E(10-1)-1375. 68p. Dep. NTIS $5.00. 

A zircaloy-clad UO, fuel rod was operated above its critical 
heat flux within the in-pile test loop of the Power Burst Facility and 
later examined in the hot cells. The results of the postirradiation 
examinations are presented. A Zr-UO: reaction at the fuel-cladding 
interface embrittled nearly as much of the cladding wall thickness as 
the Zr-water reaction on the exterior. Data on vvth the internal and 
external reactions and the cladding and fuel microstructures are 
presented. Cladding embrittlement and rod failure are compared 
with several rod fragmentation criteria, and conclusions concerning 
fuel rod failure propagation in a power reactor system are made. 


22191 (CEA-CONF—3478) Tritium formation and elimination 
in light-water reactors. Dolle, L.; Briec, M.; Miquel, P. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. 
de Recherche et Analyse). 1976. Sp. INIS. 

976) From Reactor congress; Duesseldorf, F.R. Germany (30 Mar 
1976). 

Light-water reactors have a tritium balance which should be 
considered from both the working constraint and environmental 
pollution aspects. The formation of tritium in the primary circuit and 
in be fuel and the elimination and enrichment processes are consid- 
ered. 


22192 (IHZ-WK—74-48) Application of two-dimensional burnup 
computer codes to the operation of nuclear power plants. Blaudeck, P.; 
Poetter, K.F.; Suschowk, G. (Ingenieurhochschule Zittau (German 
Democratic Republic)). Nov 1974. 1lp. (In German). INIS. 

The needs for three-dimensional computer calculations of the 
power Sty See ibution in WWER type reactors are outlined. In 
most cases, however, two-dimensional calculations provide suffi- 
ciently exact results and result in a decrease in computer costs. The 
—- performance and computer codes of two-dimensional 

culations are dealt with. 
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22193 (INIS-mf—3186, pp 279-287) Computer programs for fast 
reactors computation based on the Monte-Carlo method. Barts, Kh.U.; 
Noak, K.; Zajfert, E.; Vand, Kh. (Zentralinstitut fuer Kernfors- 
chung, Rossendorf bei Dresden (German Democratic Republic)). 
1975. & nag . 
rom Meeting of specialists on methods and computer pro- 
+ = tae calculations of fast reactors; Dinlioovgead USSR 
u , 
In Collection of reports on computer programs and methods 
of physical computations of fast porters 4 CMBA. 
The pro based on the Monte-Carlo method (DIMOS 
rogram) was devel . The program is intended for solution of 
genious time-i lent transport equation. The neutron flux 
distribution and effective coefficient of ppm nee tay are calculated. 
The cross sections should be given in the multigroup form. 


22194 (INIS-mf—3193, pp 86-105) Densification and fuel rod 
flattening - Jordan, K.R. (Westinghouse Electric 
Corp., Pittsburgh, Pa. (USA)). [nd]. 

From Joint topical meeting on commercial nuclear fuel tech- 
nology today; Toronto, Ontario, Giaede (28 Apr 1975). 

In Proceedings of joint topical meeting on commercial nucle- 
ar fuel technology today. Session 2: fuel defect mechanisms. 

Clad flattening results in a significant incidence of rod defects 
as a result of the high strains imposed at the sharp contour of the 
axial edge of the ened section. Flattening occurs as a result of 
fuel densification and subsequent fuel column settlement with 
random pellet hangup providing the mechanism for gap formation. 
Plant coolant activity evaluations, on-site leak testing and hot cell 
examinations have contributed to a quantitative estimate of the 
defect frequency associated with flattening. Increased fuel density 
coupled with process modifications and process surveillance insure 
that future densification coupled with high rod pre-pressurization 
levels will preclude occurrences of fuel rod flattening in current 
production fuel. 


22195 (INIS-mf—3193, pp 50-65) PWR fuel performance - the 
Ww view. Kramer, F.W. (Westinghouse Electric Corp., 


Pittsburgh, Pa. (USA). Nuclear Fuel Div.). [nd]. 
tom Joint topical a commercial nuclear fuel tech- 
nategy Soa: Toronto, Ontario, 


ada (28 Apr 1975). 

n ings of joint topical meeting on commercial nucle- 
ar fuel technology today. Session 1: Operating experience with 
thermal fuels. 

A variety of fuel designs is represented in Westinghouse fuel 
experience, including both stainless steel and Zircaloy fuel rod 
cladding, UO, and mixed-oxide fuel materials, and several different 
mechanical configurations. A detailed description of this perfor- 
mance and the reactors involved is given. The remainder of the 
paper is devoted to a s of Westinghouse fuel experience, 
with the primary emphasis on Zircaloy-clad designs. 


22196 Pressurized water reactor plant. Himuro, H. (to Mitsubi- 
shi Heavy Industries Ltd., Tokyo (Japan)). Japanese Patent 1975- 
14,717/B/. 24 Jun 1969. 3p. (In Ja : 

In a pressurized water cooled nuclear plant having a plurality 
of primary coolant loops, each loop is provided with a coolant pump 
having movable blades. For partial-loop operation, all the pump 
blades in each of the loops not used at this time are laid down to 
choke the loops and thereby impede reverse flow of the coolant. If 
the flow rate of the coolant flowing through the loops is required to 
be identical, the an of inclination of the pump blades of each 

ump can individually be adjusted to meet this requirement for all 
ome When the pumps are operated to remove heat due to decay 
after interruption of reactor operation, the pump blades can be 
opened to keep the driving power of the pumps at minumum. 


22197 Heat exchangers. Dostatni, A.W.; Dostatni, M. French 
Patent 2,279,051/A/. 11 Mar 1974. Sp. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

Description is given of a heat exchanger with exchange 
surfaces of preformed metal-sheets constituting at least one exchange 
bundie. A bundle comprises juxtaposed i t compartments, 
each of which comprising two superim preformed sheets and 
its respective manifolds for the iniet and outlet of a coolant. Substan- 
tially in parallel relationship to one surface of the respective com- 
partment, said manifolds are mounted at the ends and on the opposed 
surfaces of the compartment, thus giving it, in cross-section, the 
shape of a Z with truncated arms. Since the sheets forming each 


com; ts are of rectangular shape, the various jux inde- 
aan dam ts constitute an exchange-bundle of generally 
tn = shape, the manifolds being in 

fashion and defining those two sides of the parallelepiped incli 

with respect to the axis of the latter. The heat-exchanger according 
to the invention can be used in particular in nuclear power stations, 
either mobile or not, e.g. of the PWR-type, and also in small-size 
22198 Development and present status of zircaloy cladding tech- 
nology for pressurised water reactors in the Federal Republic of 
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Germany. Holzer, R.; Kaden, W. (Kraftwerk Union A.G., Erlangen 
(Germany, F.R.)). pp 461-464 of In Physical metallurgy of reactor 
fuel elements. Harris, J.E.; Sykes, E.C. (eds.) (Central Electricity 
Generating Board, Berkeley (UK). Berkeley Nuclear Labs.). 
London; Metals Society (1975). 

From International conference on the physical metallurgy of 
reactor fuel elements; Berkeley, UK (2 1973). 

The use in Germany of Zircaloy clad fuel pins for pressurized 
water reactors is reviewed. Cladding requirements arising from fuel 
rod design considerations are discussed and it is concluded that the 
cladding should combine relatively high yield strength with good 
creep resistance and ductility. Details are given of the evaluation of 
the mechanical and crystallographic properties of Zircaloy cladding 
tubes and their relationship to the tube manufacturing processes. The 
quality assurance scheme is described and the operational perfor- 
mance of Zircaloy clad fuel pins is summarized and accepted as 
highly satisfactory. 


22199 Steam-generating nuclear reactor. Schabert, H.P.; Helf, H. 
(to Kraftwerk Union A.G.). German(FRG) Patent 2,336,146/A/. 6 
Feb 1975. 19p. (In German). 


igs. 

The PWR power reactor has an auxiliary condenser for heat 
removal eliminating heat in emergency cases after failure of the 
turbine condenser. The auxiliary condenser, a high-pressure con- 
denser with a pressure of five bar or more, is assigned to a steam 
generator and arranged within the containment above the steam 
generator, if possible in the operating compartment. The pressure is 
at least — to half the rated steam pressure of the plant and may 
reach it. The condensate flows back to the plant in natural circula- 
tion. The discharge of condensate can be controlled. The secondary 
side of the auxiliary condenser may be connected to a closed 
cooling-water system, e.g. with cleaned-up water. The auxiliary 
condenser itself is designed for, e.g., 3% of the throughput power of 
the steam generator of 1,000 MW(th). The steam has an initial 
pressure of at least 60 bar and a temperature of at least 275°C 
compared with an initial temperature of 25°C of the closed cooling- 
water system. The construction of the auxiliary condenser is V- 
shaped with both legs of the housing flowed through in cascades by 
the condensate. The pipe leading back from the auxiliary condenser 
to the plant is connected via a plunger pump with a vessel containing 
borated flooding water. 


22200 Apparatus and method of neutron flux measurement. Klar, 
E.; Haller, P. (to Siemens A.G., Berlin (Germany, F.R.); Siemens 
A.G., Muenchen (Germany, F.R.)). German(FRG) Patent 
sete? 28 May 1975. 4p. (In German). 
igs 
The apparatus measures the local neutron flux distribution in 
a pressure vessel of a pressurized water (PWR) nuclear power plant. 
It is installed in a pipe-line which leads into the reactor core. The 
pipeline contains an emitter which can be shifted from the measuring 
ition into a rest position by compressed air. The movable emitter 
is, for example, a helically wound spring made of cobalt. A current- 
measuring device with two electrodes indicates a current which is 
genera’ by gamma radiation emanating from the emitter after 
neutron capture. The electrodes are separated from each other by 
means of insulating material and arranged stationarily in the pressure 
vessel. In the measuring position they surround the emitter. One of 
the electrodes can be subdivided into several portions each of which 
is connected with the current-measuring device. 


22201 Live steam shut-off device for pressurized water reactors 
(PWR). Hoffmann, J. (to Kraftwerk Union A.G.). German(FRG) 
Patent — 20 Nov 1975. 3p. (In German). 

3 


A shut-off device is described for the steam line of a steam 
generator arranged in the containment of a pressurized water reac- 
tor. The steam line passing through the containment is constructed 
double-walled. 


22202 Experiments with various sampling-number sequences in a 
Monte Carlo solution of the modified PWR cell problem. Kalli, H. 
(Helsinki Univ. of Technology, Otaniemi (Finland). Dept. of Techni- 
cal Physics). Ann. Nucl. Energy; 3: No. 4, 221-225(1976). 

Four different techniques for generating quasirandom and 
semirandom sampling-number sequences are tested in the case of a 
Monte Carlo solution of the modified PWR cell problem. The results 
indicate that a reduction of 25 to 50% in the computing time can be 
obtained just by the choice of the sampling-number sequences. A 
standard solution for the right edge scalar flux in the modified PWR 
cell is given. 


22203 Turbo-alternators for light water nuclear power plants. 
Therby, M. ey Electro-Mecanique (CEM), 75 - Paris 
(France)). Rev. Fr. Electr.; 49: No. 253, 33-37(1976). (In French). 

The huge turbo-alternators now running at a rotary speed of 
1500t/min are presented. They are adapted to the high power 
densities available in light water nuclear power plants. They are 
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briefly described, and the construction, performance, reliability, and 
safety problems are surveyed 


22204 Applications to nuclear boilers of the vessel regu- 
lations. Barthelemy, F.; Menyon, G. (Ministere de I'Industrie et de la 
Recherche, 75 - Paris (France)). Ann. Mines; 182: No. 3, 101-108(Mar 
1976). (In French). 
After a recall of the characteristics of nuclear boilers which 

have required an adjustment of the general regulations as 

ressure vessels, the decree of February the 26th, 1974, is pment a 

en, the actual responsibilties of various organizations concerned 
by its application are specified: the builder, Framatome and its 
contractors, the user, EDF and finally the administration. As a 
conclusion, a few research fields are reported: adjustment of Ameri- 
can rules of methods of calculation on to the French industrial 
background; surveying of operating installations; steam generator 
Pipes. 


22205 New design of PWR reactor vessel using large forgings. 
Cambien, R.B. (Westinghouse Nucl. Eur, Brussels). Am. Soc. Mech. 
Eng., [Pap.]; No. 76-PVP-73, 1-4(19 Sep 1976). 
The use of a single, integral forging for the PWR reactor 
—e flange, nozzle shell, and nozzles, instead of the several forg- 
or plates normally used, can lead to improvements in quality, 
a edule, and cost. This particular design and its advantages are 
reviewed in the paper. 


22206 (RDT-M—1-17T(Rev.)(10-76)) Mild steel electrodes and 
fluxes for submerged arc welding (ASME SFA-5.17 with additional 
requirements). (Energy Research and Development Administration, 
Washington, D.C. (USA). Div. of Reactor Development and Dem- 
onstration). Oct 1976. Contract W-7405-ENG-26. 7p. RSO. 

This standard covers mild steel electrodes and fluxes for 
submerged arc welding in nuclear and associated applications. Gen- 
eral requirements, basis of purchase, and requirements covering 
manufacture and acceptance are given. 


22207 Self-powered neutron detector for external reactor instru- 
mentation. Klar, E.; Spillekothen, H.G.; Haller, P. (to Kraftwerk 
Union Aktiengesellschaft). US Patent 3,986,032. 12 Oct 1976. Prior- 
ity date 3 Dec 1973, German, Federal Republic of (F.R. Germany). 
4p. 


A self-powered neutron detector comprises a tubular collec- 
tor, a tubular emitter surrounding this collector, and a tubular 
collector surrounding this emitter, with electrical insulation between 
the emitter and the two collectors. The collectors are electrically 
interconnected. This arrangement produces a detector suitable for 
external instrumentation on the outside of the pressure vessel of a 
reactor, for instance, a pressurized-water reactor. 8 Claims, 5 Draw- 
ing Figures. 


POWER REACTORS, NON-BREEDING, 
GRAPHITE MODERATED 


REFER ALSO TO CITATION(S) 21771, 21795, 21867, 21870, 
22355, 22547, 22548, 22550, 22571 


22208 (RNL-NUREG—21866) Non-linear dynamic response of 
a multi-mass system with gaps. Koplik, B.; Reich, M. (Brookhaven 
National Lab., Upton, N.Y. (USA)). 1976. _ EY-76-C-02- 
0016. (CONF-761062—6). Dep. NTIS $3. 

rom 47. shock and vibration sede vel Albuquerque, New 
Mexico, United States of America (USA) (19 Oct 1976). 

The dynamic response of an 'N” degree of freedom in-line 
system of masses and springs subjected to a sinusoidal forcing 
function has been throughly investigated in the literature. However, 
there is little information available on the response of a multi-mass 
system in which gaps initially exist between adjacent masses and 
springs and supports. This paper is concerned with the dynamics of 
an "N” degree of freedom in-line system with non-linearities intro- 
duced due to gaps or clearances between elements of the system. In 
particular the ability to analyze the oes of a complex non-linear 
system with gaps by using a model with a reduced number of masses 
is demonstrated. Although the dynamic response of a multi-mass 
system with pas is of general interest for a number of design 
applications, this present paper utilizes a model of a High Tem 
ture Gas-Cooled Reactor (HTGR) core for the purpose of obtaining 
numerical results. The HTGR core under consideration consists of 
several thousands of hexagonal elements arranged in vertical stacks 
containing about eight elements per stack. There are clearance gaps 
between adjacent elements, which can change substantially due to 
radiation effects produced during their active lifetime. Surrounding 
the outer periphery of the core are reflector blocks and restraining 
spring-pack arrangements which bear against the reactor vessel 
structure. The impending sinusoidal forcing function will result in 
multiple impacts between adjacent elements as well as between the 
reflector blocks and the restraining spring packs. This leads to a 
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highly complex non-linear response associated with the multiple 
collisions across the clearance gaps and with the spring packs. 


22209 (GA-A—14028) Comparison of dimensional changes in 
LHTGR graphites by irradiation in the HFIR (capsules HT-20, _ 
21, HT-22, and HT-23). Johnson, W.R. (General Atomic Co., 
Diego, + ee (USA)). Nov 1976. Contract E(04-3)-0167-PRJ-17. oe 
Dep. NTI 


HTGR ‘fuel element block candidate graphites H-327, tg 
and TS-1240 and two experimental laboratory-prepared ern 
H451L and ”X,” were irradiated isothermally at about 1226 K in the 
High Flux Isotope Reactor (HFIR) to HTGR end-of-life fluences of 
approximately 8 x 10% n/m? (E <29fJ)/sub HTGR/ to compare 

dimensional changes. Graphite X"’ was prepared from the calcined 
petroleum coke used in candidate graphite $0818, which was not 
available in time for the experiment. Dimensional charge data are 
presented and discussed. 


22210 (GA-A—14052) Mechanical behavior of BISO coated fuel 
particles during irradiation, parts I and II. Kaae, J.E.; Bullock, R.E.; 
Scott, C.B.; Harmon, D.P. (General Atomic Co., San Diego, Calif. 
(USA) Jul 1976. Contract E(04-3)-0167-PRJ- 17. 68p. Dep. NTIS 


An analysis is developed to describe the stresses and strains 
generated in the outer pyrocarbon coating of a two-layer BISO fuel 
particle coating during irradiation. The analysis includes very signifi- 
cant pyrocarbon property changes during irradiation which have not 
been included in other analyses. The most significant change is in the 
anisotropy of the coating during irradiation and is related to irradia- 
tion-induced creep. Data are presented with support a proposed 
method of calculating the effects of these anisotropy changes on the 
irradiation-induced dimensional —- Variations in the Young's 
modulus and the creep eters of the coating during irradiation 
are also included in the analysis. Particle failure probability is 
calculated with an extention of Weibull’s analysis to the pyrocarbon 
coating. 


22211 (GA-A—14058) Migration of ThO. kernels under the 
influence of a temperature gradient. Smith, C.L. (General Atomic 
Co., San Diego, Calif. (USA)). Nov 1976. Contract E(04-3)-0167- 
PRJ-17. 25p. Dep. NTIS $3.50. 

BISO coated ThOz fertile fuel kernels will migrate up the 
thermal gradients imposed across coated particles during HTGR 
operation. Thorium dioxide kernel — has been studied as a 
function of temperature (1300 to 1700°C) and ThO: kernel burnup 
(0.9 to 5.8 percent FIMA) in out-of-pile, postirradiation thermal 
gradient heating experiments. The studies were conducted to obtain 
descriptions of migration rates that will be used in core design 
studies to evaluate the impact of ThO2 migration on fertile fuel 
performance in an operating HTGR and to define characteristics 
needed by any comprehensive model describing ThO2 kernel migra- 
tion. The kinetics data generated in these postirradiation studies are 
consistent with in-pile data collected by investigators at Oak Ridge 
National Laboratory, which supports use of the more precise postir- 
radiation heating results in HTGR core design studies. Observations 
of intergranular carbon deposits on the cool side of migrating kernels 
support the assumption that the kinetics of kernel migration are 
controlled by solid state diffusion within irradiated ThO2 kernels. 
The migration is characterized by a period of no migration (incuba- 
tion period) followed by migration at the equilibrium rate for ThOo. 
The incubation period decreases with increasing temperature and 
kernel burnup. The improved understanding of the kinetics of ThO2 
kernel migration — by this work will contribute to an opti- 
mization of HTGR core design and an increased confidence in fuel 
performance predictions. 


22212 (GA-A—14154) Fort St. Vrain surveillance and testing 
program. Quarterly progress report for the period ending September 
30, 1976. (General Atomic Co., San Diego, Calif. (USA)). 29 Oct 
1976. Contract E(04-3)-0167-PRJ-52. 13p. Dep. NTIS $3.50. 

The report contains a summary of the findings made during 
the initial rise to 27% power. Included are descriptions of accom- 
 aemay 3 in steam generator performance and corrosion surveil- 

» helium purification component verification, core graphite dust 
pro roduction monitoring, PCRV structural response verification, 
RV cooling system surveillance, and transient analysis program 
code verification. 
22213 (Juel— 1206) ae on the and control 
behaviour of HTR-helium turbine plants. Hewing, G. (Kernfors- 
chungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer Reaktor- 
entwicklung; Technische Hochschule Aachen (Germany, F.R.)). Jun 
1975. ey, n German). INIS. 
figs.; 3 tabs.; 42 refs. Thesis. 

The gas injection and discharge gives relatively slow power 
changes but favourable efficiencies at —— With gas injection 
on the HP side the power output rises than would correspond 
with the increase of inventory. This behaviour can be used advanta- 
geously for frequency maintenance. The by-pass control is charac- 
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terized by rapid power changes in connection with unfavourable 
Rend ciadension, Maeumeiaaan associated pressure- its are inside of 
tolerable limits. The loss-of-load from full in the extreme 
operating case can be met by by- contro! with PlI-controller in 


the single-shaft-plant, The o> counting Subdiiioan tek 
ed operating requirements without met 


these cannot be excluded in some cases wi the a split-shaft-arrange- 
ment. 


22214 (Juel—1227) Investigations on a fibrous insulation in the 
ARGAS plant. Bruners, R. (Hochtem; - Seg os G.m.b.H., 
Juelich (F.R. Germany)); eo H.; G se 
lage Juelich G.m mel R.). Projekt 
store gma a t Helinontarbines). a. 1975. 19p. (in 


). INI 

24 figs.; 1 tab.; 7 refs. Also issued as report E--II-75/48 by 
Hochtemperatur-Reaktorbau GmbH, Juelich. 

S eee 3S Gee Se ee eee See ees ee 
should lead to an optimum solution for the —— of hot a. ae 
between the reactor core and the turbine inlet. The 
the tests is in the form of stuffed fibres. Sbohouintetnen 
pipeline of the HHV plant. Test construction and performance are 

described. The measured wall temperatures, temperature profiles in 
the insulation, thermal conductivities and Nusselt numbers are illus- 
trated in numerous di . 


22215 (Juel—1273) Neutron wave propagation in statistical fill- 
ings of spherical elements. Neef, R.D. (Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.). Inst. fuer Reaktorentwicklung; Tech- 
nische Hochschule Aachen (Germany, F.R.)). Feb 1976. 140p. (In 
German). INIS. 

41 figs.; 100 refs.; with tabs. 

With the aid of a neutron weve eee iffusi 
coefficient for statistical fillings of type-A ea ae 
and fuel elements is determined. The report gives a descri 
the installed subcritical facility and a representation of 
cal methods used for in’ tion. experimental pt aa 
are explained, and a detailed comparison of measured and calculated 
data such as phase shift factor, amplitude damping coefficient, multi- 
plication constant, and diffusion coefficient is performed. Theories of 
neutron diffusion in heterogeneous systems are discussed and theo- 
retical and experimental results are compared. It is shown that 
Behrens streaming correction in the version of Scherer et al. gives 
good results for systems of statistical ball-fillings and is superior to 
the corrections of Behrens and Benoist. 


(ORNL/NUREG/TM—38) BLAST: a digital —- 
program for the dynamic simulation of the high temperature gas 
reactor reheater-steam generator module. Hedrick, R.A.; ene 
1c (Oak Ridge National Lab., Tenn. (USA)). 24 Jun 1976. Contract 
W-1405-ENG-26,NRC-INA-40-495-75. 92p. Dep. NTIS $5.00. 


BLAST simulates the high temperature “A ng cooled reactor 


reheater-steam generator module with a multi- fixed boundary, 
homogenous flow model. The time dependent conservation of 
energy, mass, and momentum equations are solved by an implicit 
integration technique. The code contains equation of state formula- 
tions for both helium and water as well as heat transfer and 

factor correlations. Normal operational transients and more severe 
sauon came en dines eaien rae in low and/or reverse flow can be 
simulated. The code calculates tnt and water temperature, pres- 
sure, flow rate, and tube bulk and wall temperatures at various points 
within the reheater-steam generator module during the transients. 
BLAST may will be compared with dynamic test results 
obtained from the Fort St. en en neon Se Se arene 
Colorado, and, based on these com ns, apt oo ope 
ments will be made in BLAST. BLAST is written in FOR 

for the IBM 360/91 computer at the Oak E Ridge National oth 
ry. 


22217 sett SO Assessment of very high-temperature 
reactors in process ak, L.; Jones JE Jr.; Gambill, 
W.R.; Fox, E.C. (Oak Ridg » Neconal tional Lab., Tenn. (USA)). Nov 
1976. Contract W-7405-ENG.26. 152p. Dep. NTIS $6.75. 

An overview is presented of the i 
feasibility for the development of a very 
(VHTR) and 


techno! 

Additi yan assessment Of il markt pact is made 1 
determine the of the reactor system. It is 
concluded that VHTR traits a A of 1400 to 1500°F is 
attainable with near-term technology. However, process heat in 
excess of 1600°F wa cane naa y more materials devel- 
opment. The potential for VHTR could include a major contri- 
Cee & eens Se Soe Oe, see Se eee 

and to systems for transport and storage of -temperature heat. A 
— development program including projected costs is 
presented. 


22218 (ORNL/TM—5483) Determination of defective particle 
fraction in HTGR fuels. LaValle, D.E.; Costanzo, D.A.; Lackey, 
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W.J.; Caputo, A.J. (Oak Ridge National Lab., — hae Nov 
1976. Contract W-7405-ENG-26. 25p. Dep. NTIS 

The fuel for the High-Temperature Gas-Cooled Reactor 
mh es individual os aed te te f At 
y encaps' in layers of pyrolytic carbon 

and carbide. In the characterization of these particles, an 
Sseibabh-consiauaiied  Go-Enetine to 0 sanity vom that 
may have defective coatings which would allow the re of 
gaseous and metallic fission products. A method for this determina- 
tion, which has been in use for almost a decade, is the chlorine leach 
in which the gas is passed over the particles at 1000°C, and the fuel 
that is exposed by c defects is volatilized and collected as the 
lowever, when the les have — 
bonded into 2 fuel rod, the removal of exposed 1 from les in 
po intact rod ee Se times (16-50 hours). A much 
ure (2-3 hours) is described in which the chlorina- 
tion of =] rods is done at 1500°C. The method is also applicable to 
~~ les. Also described is an adaptation of the chlorine leach 
°C for the treatment of irradiated fuel rods in a hot cell. 


22219 (ORNL/TM—5534) Effect of steam corrosion on core 
post strength loss: I. Low, chronic steam ingress rates. Wichner, R.P. 
(Oak —_ National Lab., Tenn. (USA)). Oct 1976. Contract W- 
7405-ENG-26. 150p. . NTIS $6.00. 
The purpose of the study was to assess the effect of chronic, 
- levels of steam ingress into the primary system of the HTGR on 
the corrosion, and consequent strength loss of the core support 
ts. The assessment proceeded through the following three steps: 
(The : Seeeer composition in the primary system was estimated as 
function of a range of steady ingress rates of from 0.001 to 1.0 g/ 
, both by means of an analysis of the Dragon steam ingress 
enpedinant and a computer code, TIMOX, which treats the primary 
system as a well-mixed pot. (2) The core post burnoffs which result 
from 40-year exposures to these determined impurity atmospheres 
were then estimated using a corrosion rate expression derived from 
published ATJ-graphite corrosion rate data. Burnoffs were deter- 
mined for both the core posts at the nominal and the maximum 
sustained temperature, estimated to be 90°C above nominal. (3) The 
final step involved assessment of the degree of strength loss resulting 
from the estimated burnoffs. An empirical equation was develo; 
for this purpose which compares reasonably well with strength loss 
data for a number of different graphites and specimen geometries. 


22220 (ORNL/TM—5544) Relationship between length vari- 
ations of HTGR fuel rod stack lengths and individual rod lengths. 
Bayne, C.K.; Johnson, D.R. (Oak Ridge National Lab., Tenn. 
(USA)). Oct 1976. Contract W-7405-ENG-26. 10p. Dep. NTIS 
$3.50. 


A mathematical relationship between the length variation of 
individual HTGR fuel rods and the length tolerance of a stack of 
fuel rods has been derived. The variations in fuel rod lengths were 
assumed to be distributed normally with known mean and standard 
deviation. Rods can be manufactured by the slug injection process 
with an actual length variation of +- 0.018 in. Thus, out-of-specifica- 
tion rod stacks will be extremely rare, and development of special 
equipment to recycle the out-of-specification stacks will not be 
necessary. 


22221 (ORNL/TM—5602) Development of a fissile particle for 
HTGR fuel recycle. Homan, F.J.; Long, E.L. Jr.; Lindemer, T.B.; 
Beatty, R.L.; Tiegs, T.N. (Oak Ridge National Lab., Tenn. (USA)). 
Dec 1976. Contract W-7405-ENG-26. 53p. Dep. NTIS $4.50. 
Recycle fissile fuel particles for high-temperature gas-cooled 
reactors (HTGRs) have been under development since the mid- 
1960s. Irradiation performance on early UO2 and Tho.sUo.2O2 kernels 
is described in this report, and the performance limitations associated 
with the dense oxide kernels are presented. The development of the 
new reference fuel kernel, the weak-acid-resin-derived (WAR) 
UO.—UC,, is discussed in detail, including an extensive section on 
the irradiation performance of this fuel in HFIR removable berylli- 
um capsules HRB-7 through -10. The conclusion is reached that the 
irradiation performance of the WAR fissile fuel kernel is better than 
that of any coated particle fuel yet tested. Further, the present fissile 
kernel is adequate for steam cycle HTGRs as well as for many 
advanced applications such as gas turbine and process heat HTGRs. 


(ORNL/TM—5691) Calculating fission product inven- 
tories in Peach Bottom FTE-4 fuel rods using the ORIGEN code. 
Davis, W. Jr.; Kee, C.W.; Vaughen, V.C.A.; Tobias, M.L. (Oak 
Ridge National Lab., Tenn. (USA)). Jun 1976. Contract W-7405- 
ENG-26. 16p. Dep. NTIS $3.50. 

N tructive gamma-ray analyses (NDA) for fission prod- 
ucts and mass-spectrometric analyses for five uranium isotopes in 
two samples of fuel removed from the Peach Bottom reactor have 
—_ compared with corresponding quantities calculated from reac- 

data using the ORIGEN code to form the basis for 
jon. balance calculations in head-end reprocessing steps. Satis- 
factory it between ORIGEN results and measured uranium 
isotopic butions as found with the standard ORIGEN inputs. 
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Many fission products of interest, including ®°Sr, *Y, Zr, %Nb, 
3Ru, Ru, 7Te*, °Te*, 1511, 4Cs, and Ce, have half-lives 
that are less than about 2 years. Comparisons of ORIGEN calcula- 
tions and NDA values for *Zr, ‘Ru, 'Sb, Cs, ‘Ce, and 
154Eu demonstrated the need to include realistic reactor operating 
data, including shutdown times, in the ORIGEN input parameters. 


22223 Sodium cooled reactor. Abe, Y. (to Power Reactor and 
Nuclear Fuel Development Corp., Tokyo (Japan)). Japanese Patent 
1975-23,119/B/. 17 Jun 1970. 3p. (In Japanese). 

A plug is rotatably mounted on the vessel of a sodium cooled 
type reactor to close the upper opening of the vessel while leaving 
an annular gap formed between the side wall of the plug and the 
inner wall of the upper portion of the vessel which contains liquid 
sodium. This gap communicates with the interior of the vessel 
through a narrow passage formed between a cooling plate fixed to 
the lower end face of the plug and another cooling P ate fixed to the 
vessel. A cooling pipe is attached to each plate and a coolant flows 
through the pipe to cool the cooling plate. Sodium evaporated from 
the liquid sodium surface is solidified by the cooled plates while 
passing through the passage therebetween to clog the passage before 
the arrival of the sodium at the annular gap. Devices located 
adjacent to the gap are not imperilled by the solidification of the 
sodium coming into the gap, and the plug is readily removed to 
permit the exchange of reactor fuels. 


22224 Heat exchange system in a high-temperature gas cooled 
reactor. Torikai, K. (to Japan Atomic Energy Research Inst.). Japa- 
nese Patent 1975-25594/B/. 19 Oct 1970. 3p. (In Japanese). 

In a high-temperature gas cooled reactor having primary and 
secondary heat exchangers, a primary coolant circulating in primary 
system of both the reactor and the primary heat exchanger consists 
of the same gas as a secondary coolant circulating in both a second- 
ary system of the primary heat exchanger and a primary system of 
the secondary. In the primary heat exchanger, the secondary coolant 
pressure is slightly higher than that of the primary. Accordingly, if a 
leak occurs in the primary heat exchanger through a thin wall for 
partitioning the primary and secondary systems, the primary coolant 
containing radioactive materials never flows into the secondary due 
to the pressure difference. Since this pressure difference between the 
primary and secondary coolants is small, the thin wall can be made 
of a low cost material such as graphite. A portion of the primary 
coolant is extracted from the reactor and fed to a fissile material 
remover. After the removal of fissile materials from the coolant, the 
coolant is selectively returned to the primary and secondary systems. 
This facilitates the removal of the fissile materials contained in the 
coolant. 


22225 Method for manufacturing compacts. Baschwitz, R.; Ray- 
mond, J. (to Compagnie pour I’Etude et la Realisation de Combusti- 
bles Atomiques (CERCA)). French Patent 2,274,421/A/. 13 Jun 
1974. 9p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

Description is given of a method for preparing compacts with 
high matrix density. The method is characterized by the steps of 
forming the mixture by simultaneously pouring the components 
directly into a compacting matrix comprising coated particles and a 
graphite binder mixture in the granular form, then compressing the 
compact after having brought the material to be compacted to a 
temperature at which the binder is in the fluid state. The method can 
be applied to the manufacture of compacts for high temperature 
nuclear reactors. 


22226 Restrained swelling in a cracked fuel pellet. Hicks, E.P. 
(UKAEA Reactor Group, Springfields). pp 297-301 of In Physical 
metallurgy of reactor fuel elements. Harris, J.E.; Sykes, E.C. (eds.) 
(Central Electricity Generating Board, Berkeley (UK). Berkeley 
Nuclear Labs.). London; Metals Society (1975). 

From International conference on the physical metallurgy of 
reactor fuel elements; Berkeley, UK (2 Sep 1973). 

A simple mathematical model of the mechanical behaviour of 
a cracked annular pellet of U0, fuel is presented. It is assumed that 
the pellet cracks on first going to power, and the model determines 
the subsequent changes to the pattern of cracks due to the mechani- 
cal interactions between irradiation swelling and creep of the fuel 
and restraint pressures applied to the surfaces of the pellet. The 
mathematical equations have been significantly simplified by a 
number of approximations. The most noteworthy is the assumption 
that the fuel rating and temperature change only slowly, so that the 
stress and strain rate patterns at each point in time can be determined 
by steady-state calculations. These approximations enable the equa- 
tions to be solved in an analytic form from which general features of 
the solution can readily be derived. Numerical calculations represen- 
tative of conditions in an advanced gas-cooled reactor are presented. 
At early times, creep due to an external restraint pressure causes the 
fuel cracks to close rapidly from the centre of the pellet outwards. 
The rate of closure is markedly reduced when the tips of the cracks 
reach the colder and stronger outer layers of fuel, and it is also 
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reduced by differential swelling such that the swelling rate is espe 
in the hotter fuel. Some of the calculations showed that swelling in 
an uncracked pellet can be restrained to a much greater extent by the 
strong outer layers of the fuel than by the external restraint pressure; 
when the pellet cracks, the self-restraint is reduced and the rate of 
pellet expansion increases. 


22227 Irradiation behaviour of fuel elements for pebble bed reac- 
tors. Balthesen, E.; Ragoss, H. (Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.)). pp 416-422 of In Physical a of 
reactor fuel elements. Harris, J.E.; Sykes, E.C. (eds.) (Central - 
tricity ee ee Berkeley (UK). Berkeley Nuclear Labs.). 
London; Metals iety (1975). 

From International conference on the oe metallurgy of 
reactor fuel elements; Berkeley, UK (2 Sep 1973). 

Develo) t of manufacturing processes and irradiation test 
results on different t of pe fuel elements has led to the 
quasi-isostatically moulded fuel element with homogeneous coupling 
of fuel zone and fuel-free shell. This fuel element represents the 
reference design for the first core of the THTR-300. Broad irradia- 
tion experience of these moulded fuel elements has been obtained 
from: high flux rig tests in the Studsvik R2, permitting a quick feed- 
back of results to fuel element development, prolonged irradiation 
experiments in the Dragon reactor, the application of a great number 
of these elements to the AVR reactor, combined with re; post- 
irradiation examinations, special tests in the Julich DI (FRJ-2), 
normally aiming at fission product release investigations under ex- 
ceptional conditions. The results of this development and irradiation 
programme demonstrate the extraordinarily good behaviour of this 
type of fuel element, even far beyond the target values for 
burnup and fast fluence, with reference to dimensional and mechani- 
cal stability, as well as to the integrity of matrix and coated fuel 
particles, including fission product retention. The suitability of this 
approved type of element for the first core of the THTR has been 
established, but the performance limits are still unknown. 


22228 Review of the metallurgical studies carried out at the CEA 
on the in-service behaviour of the fuel elements of the gas graphite 
type. Blanchard, P.; Millet, P.; Courcon, P.; Truffert, J.; Faussat, A. 
(CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). pp 352-364 of In Physical metallurgy of reactor fuel 
elements. Harris, J.E.; Sykes, E.C. (eds.) (Central Electricity Gener- 
ating Board, Berkeley (UK). Berkeley Nuclear Labs.). London; 
Metals Society (1975). 

From International conference on the physical metallurgy of 
reactor fuel elements; Berkeley, UK (2 Sep 1973). 

After a brief review of the three types of fuel elements used in 
the EdF reactors and a description of working conditions, the 
principal stages of five metallurgical investigations concerning these 
elements are presented. In each of these tole, success was possible 
only by combining research into basic mechanisms with an effort to 
find quickly the most suitable solution for the operator. The follow- 
ing are described in turn: (a) the reduction of growth, creep, and 
swelling of uranium to acceptable levels by controlling the mecha- 
nisms of these three elementary modes of distortion and by checking 
any interaction; (b) how, in the case of annular element of the Bugey 
1 reactor, a metallurgical bond between fuel and cans has consider- 
ably limited the possible consequences of a burst can; (c) the main 
lines of investigations into the release of fission gases usually oc- 
cluded in the uranium, but which under certain conditions can 
produce an interruption in thermal continuity between can and fuel; 
(d) the problems raised by the diffusion of plutonium into Mg-Zr 
alloy cans and the solutions which have been found; (e) the mecha- 
nism of rupture of the lugs positioning the fuel elements in their 
graphite sleeves and the slight modification in the design of the fuel 
element which prevents fracture. The conclusion emphasizes the 
advantage obtained by the operator from the multiple links estab- 
lished between himself, the fuel design team, the manufacturers, and 
the test services. 


22229 Model for fission gas behaviour in U0, fuel for the ad- 
vanced gas reactor and steam-generating heavy water reactor. Collins, 
D.A.; Hargreaves, R. (UKAEA Reactor a Sellafield). pp 253 
258 of In Physical metallurgy of reactor fuel elements. Harris, J.E.; 
Sykes, E.C. (eds.) (Central Electricity Generating Board, Berkeley 
(UK). Berkeley Nuclear Labs.). London; Metals Society (1975). 

From International conference on the physical metallurgy of 
reactor fuel elements; Berkeley, UK (2 Sep 1993) 

A model has been developed for the practical purposes of 
reactor design showing gas release levels in the advanced gas 
reactor, temperature-sensitivity of gas release, and equiaxed grain 
growth. The model combines observations of fuel pin behaviour 
with a theoretical approach, and has been incorporated in the 
MINIPAT and SLE fuel performance codes. Predictions from 
the model show excellent agreement with experimental observations. 


22230 Experience with the uranium/magnox fuel element in the 
UK. Eldred, V.W.; Stuttard, A. (UKAEA Reactor Group, Sella- 
field); Harris, J.E.; Heal, T.J.; Hines, G.F. pp 341-351 of In Physical 
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ys an important part in the dimensional changes i 
ee ee ee ee ee ae 
grain size and texture of the bar and by appropriate design o' 
element. The increase in volume (swelling) due to fission products 
does not present any significant problems until, at an irradiation level 
that depends on the composition and method of manufacture of the 
Wake wcleon tosalaad oe ade (enhanced swelling) is formed in 
— at about 430°C. The average irradiation 
oad at it which c are currently discharged, i.e. about 4000 
MwW4d/t is chosen to avoid the formation of such porous uranium. 
Elements of recent manufacture in which the swelling resistance of 
the fuel has been optimized should not be subject to this limitation 
until substantially higher irradiation are achieved. Factors affecting 
the ductility of the can wall and deformation of the fins are dis- 
cussed. The numbers and types of failure that have been experienced 
during the past decade are recorded and attention is drawn to the 
present very low incidence of failure. 


Influence of materials properties on the design of AGR 
fuel. Gittus, JH. (UKAEA Reactor Group, Springfields). pp 369-373 
of In Physical metallurgy of reactor fuel elements. Harris, J.E.; 
Sykes, E.C. (eds.) (Central Electricity Board, Berkeley 
(UK). Berkeley Nuclear Labs.). London; M Society (1975). 

From International conference on — metallurgy of 
reactor fuel elements; Berkeley, UK (2 Sep 1973) 

To be competitive, an advanced led reactor (AGR) 
must have fuel e ts that will survive to a channel average 
irradiation of 18000 MWd/t with peak random clad temperatures of 
825°C. Availability, ease of fabrication, and oxidation resistance 
confined the choice of c materials to the Ni-Cr-Nb 
stainless steels. Tubes in these ma’ could not be made thick 
enough to resist creep collapse under the coolant pressure without 
spoiling the neutron economy. So a collapsible can design was 
chosen. The cans were annealed to give them high ductility and it 
was believed that the substitution (primarily to reduce fission-gas 
pressure) of a hollow — for - ori solid one would reduce 
strains imposed on the ing during power increases. 
Windscale advanced pac led sutatiar (WAGR) experiments tend- 

ing to confirm the success of this fuel pin design are summarized 

sediing: with predictions from the computer model 

have adequate oxidation resistance, 

under the relevant variable as conditions, irradi- 

i The axial hole in the U0, pellets 

fission gas pressure and evidently is able, as 

» me Seicaik tcastanestiie das ian oles enantan san 

consequent clad strain. The pellet geometry does not lead to unac- 

ceptable wheat-sheafing nor is its asymmetric irradiation-creep col- 
lapse a problem. 


jum cycle 
"Stansfield, O 
(USA), PP | 410-422 of In Physical 
J.E.; Sykes, E.C. (eds.) (Central Electricity Generat- 
ing 1 om (UK). Berkeley Nuclear Labs.). London; Metals 
Society (1975). 


From International conference = metallurgy of 
reactor fuel elements; Berkeley, UK (2 Sep 1973 

The reference fuel for the thorium cycle = e gas 
reactor (HTGR) being developed commercally in the United States 
utilizes separate fissile and fertile coated particles, which are blended 
together end bonded lato fosl ods by means of cacbonaceoes mantels. 
Fissile les have TRISO coatings, while the fertile particles 
have BISO The design of both types of coated particles is 
based on the 2S ane Pa ae oe oe 


: prod 
cotng yer. The mechanical dyn of bth ISO. and 
is aided by analytical stress models using as 

al factors and basic properties and irradiation behav- 
materials. To minimize the importance of uncer- 
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effect. The amoeba effect in carbide fuels is 
by thermal diffusion of carbon in the fuel 
it is tly eeu Ge gaia in 
accessible void volume within the coated ap ry is demonstrated 
that, with proper knowledge and control of the neta Gt 
denied baie ef onan + tee at ee 
ee ee ee ee ee R condi- 


oom be controlled 
phase, while in oxide fuels 
ae ae in the 


22233 Calculation of irradiation-induced stresses in restrained 
pyrolytic carbons. Kaae, J.L. yay ame pad eh San 
Calif. (USA)). PP, - of In Physical eS one 
elements. Harris, J.E.; Sykes, E.C. ds), (Central ity Gener- 
ating Board, Berkeley (UK). Berkeley Nuclear Labs.). London; 
on (1975). 
ternational conference on the physical metallurgy of 
reactor iy elements; Berkeley, UK (2 Sep 1973). 
Models for the calculation of stresses generated in 
carbon and silicon carbide coatings on the fuel particles 
temperature gas-cooled reactors generally use the Ae Lh, a 
duced d dimensional changes of unrestrained carbons. However, re- 
straint during irradiation has been shown to alter the behaviour of 
the carbon. Two effects produced by restraint are a reduction in the 
irradiation-induced densification and increase in the preferred orien- 
tation of the carbon, the latter leading to an increase in the dimen- 
sional change rate. The reduction in densification can be incorporat- 
ed in the models by the use of appropriate values for Poisson's ratio 
in — psub(c). By comparison of calculated densities with experi- 
mentally measured densities, it seems that psub(c) = 0.4 for 
<=y<=2.0 x 107 n/cm? and psub(c) = 0.5 for ¥<2.0 x 107 n/ 
(E <0. 18 MeV) are the correct values. Experimental data indi- 
cate that the increase in dimensional change rates can be incorporat- 
ed in the models by using crystallite yg gy: after 
accounting for dimensional changes due to changes in density. 
Introduction of the restraint effects in the calculation of the stresses 
in an outer carbon coating on a fuel particle containing silicon 
carbide layer causes a considerable alteration in the calculated stress- 
fluence history. With inclusion of the restraint effects, the stress- 
— history is in much better agreement with observed particle 
viour. 


22234 Properties of oxide fuel in WAGR. Nairn, J.S.; Collins, 
D.A. (UKAEA Reactor Group, Sellafield). pp 380-385 of In Phys- 
ical metallugy of reactor fuel elements. Harris, J.E.; Sykes, E.C. 
(eds.) (Contes Electricity Generating Board, Berkeley. (UK). Berke- 
ley Nuclear Labs.). London; Metals iety (1975). 

From International conference on the ican metallurgy of 
reactor fuel elements; Berkeley, UK (2 Sep 1973 

Ten years’ ex rience in the panties oe stainless steel-clad 
uranium dioxide-fuelled pins in WAGR has been drawn u - ho 
derive design seciliontines, for the fuel pins in the CEGB’ 
vanced gas-cooled reactors. The performance of WAGR fuel ay is 
largely controlled by the interactions between the U0, fuel and the 
stainless steel cladding, and details are given. of observations of the 
results of that interaction and the underlying properties of U0, that 
are responsible for the observed pin behaviour are described. The 
——s of thermal ex ion, creep, densification, irradiation swell- 
ing, and fission gas release are discussed and the conclusion is drawn 
that present knowledge provides a sound basis for the design and 
operation of fuel pins in CAGR stations. 


22235 Fuel and core variants for high-temperature gas- 
cooled reactors. Price, M.S.T.; Shepherd, L.R. (Organization for 
Economic Co-Operation and Development, Winfrith (UK). High 
Temperature Reactor Project). pp 3 397-409 of In Physical metallurgy 
of reactor fuel elements. Harris, J.E.; Sykes, E.C. (eds.) (Central 
Electricity Generating Board, Berkeley (UK). Berkeley Nuclear 
Labs.). London; Metals Society (1975). 
From International conference on the no metallurgy of 
reactor fuel elements; Berkeley, UK (2 Sep 1973 
The central features of the high-temperature gas-cooled reac- 
tor, high core power density, good neutron economy, and 
coolant outlet temperature, stem from the use of graphite for 
replaceable core structure, ceramic-coated particle 
a graphite matrix, and helium as the noble gas coolant. high 
power density is a consequence of homogeneous heat production in 
the core achieved by incorporating the fissile and fertile elements 
within the a. and this pay spe of fuel _ a 
— permits wide variation in —~ ° coolant 
moderator, and control system numerous core de- 
signs which have been proposed are reviewed and the reasons which 
have led to the present position where the multi-hole graphite block 
design is being taken through to the commercial stage are consid- 
ered. The excellent neutron economy of the system permits great 
flexibility in the choice of fuel cycle, and creates the possibility of 
it to suit changing technical, economic, and political condi- 
various fuel cycles which have been proposed are briefly 
Siveull end acupat duane uname lications of the choice 
of fuel cycle are discussed. The flexible approach to the fuel cycle is 
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also reflected in the wide spectrum of coated particle designs which 
have evolved. The factors affecting the mechanical and chemical 
performance of coated particle fuel dispersed in a graphite matrix are 

discussed. The combination of helium as coolant, and a refractory 
core has raised the temperature e hmitat of the gas-cooled reactor 
to such a degree that the ultimate limitation is now set more by the 
materials of construction of the primary coolant circuit rather than 
by the properties of the core. 


22236 Tubular interacting fuel elements for a low-enriched high- 
temperature reactor. Sayers, J.B. (UKAEA Research Group, Har- 
well. Atomic Energy Research Establishment); Knowles, A.N.; 
Horner, P.; Sawbridge, P.T. pp 423-430 of In Physical metallur; y of 
reactor fuel elements. Harris, J.E.; Sykes, E.C. (eds.) (Central 
tricity Generating Board, Berkeley (UK). Berkeley Nuclear Labo). 
London; Metals Society (1975). 

From International conference on the physical metallurgy of 
reactor fuel elements; Berkeley, UK (2 Sep 1973). 

The development of the high-temperature reactor (HTR) in 
the UK has included several kinds of prismatic fuel using the low- 
enriched uranium cycle. The version which has had the most atten- 
tion to date, i.e. the tubular interacting pin design is considered. The 
features and development aspects which experience over the last 
four years has revealed as being of main interest with this are briefly 
surveyed in conjunction with appropriate parts of the comprehen- 
sive experimental programme. The experiments are typically related 
to the power reactor by the usual technique of the theoretical model 
which attempts to reproduce the main physical or chemical features 
thought to control the effect being studied. Since these models have 
an important role, brief descriptions of some of the more interesting 
are included. This model analysis has played a special part in the 
understanding and developing of the triplex-coated fuel particle. It 
may be concluded from the results available that of the main design 
targets, particle endurance, coolant gas temperature, and fuel-ele- 
ment integrity have already been substantially demonstrated. The 
programme also points the way to improved endurance should 
optimization studies indicate that this is desirable. 


22237 Properties of stainless steel cladding for use in advanced 
gas-cooled reactors. Waddington, J.S.; Jones, R.B. (Central Electric- 
ity Generating Board, Berkeley (UK). Berkeley Nuclear Labs.). pp 
374-379 of In Physical metallurgy of reactor fuel elements. Harris, 
J.E.; Sykes, E.C. (eds.) (Central Electricity Generating Board, 
Decialey (UK). Berkeley Nuclear Labs.). London; Metals Society 
1 

From International conference on the eee metallurgy of 
reactor fuel elements; Berkeley, UK (2 Sep 1973). 

A description is given of the physical properties, metallur, 
cal structure, compatibility, and mechanical properties of the 20Cr- 
25Ni-Nb stabilized austenitic steel cladding used in current UK 
commercial advanced gas-cooled reactors. It is shown how limita- 
tions in mechanical strength and structural stability have led to the 
adoption of a thin-walled, weak cladding design for the fuel pins. 
Some recent experiments are mentioned which are aimed at develop- 
ing a strong, stable free-standing fuel cladding through alloying the 
steel with TiN particles. 


22238 Behaviour of copper compounds in one-circuit nuclear 
power plant with channel type reactor. Gruzdev, N.I.; Shchapov, 
G.A.; Boguslavskii, V.B. Teploenergetika (Moscow); No. 8, 74-76(Aug 
1975). (In Russian). 

Short communication only; for English translation see the 
journal Therm. Eng. 


22239 Space dependent slow power transients in high-temperature 
pebble-bed reactors. Froehling, W.; Lauer, A.; Schwiegk, H.J. (Kern- 
pens omy Juelich G.m.b.H. (Germany, F.R.)). Ann. Nucl. 
Energy; 3: No. 4, 215-220(1976). 

European nuclear conference; Paris, France (Apr 


An outline of the space-time xenon behaviour in HTR pebble- 
bed reactors is given. For reactors of about 600 MWe and more, 
detection and control of azimuthal transients have to be provided. 
For pebble-bed reactors with OTTO-fuel-management, xenon 
- wer density transients induced by load-following are report- 

asymmetric axial profile of the power density in that reactor 
pet to be very stable during electrical load changing. 


22240 Effects of U-236 and other uranium isotopes in HTGR fuel 

cycle. Dahlberg, R.C. (General Atomic Co., San Diego, Calif. 
(USA)). PP Paper no.23 of In Uranium isotope separation. London; 
British Nuclear Energy Society (1976). 

From International conference on uranium isotope separation; 
London, UK (5 Mar 1975). 

The HTGR utilizes thorium as the fertile material and fully 
enriched uranium as the makeup feed material. Recycle of the bred 
233) is planned for the late 1980s. The bred *°U contains trace 
quantities of **7U whose daughter products emit a gamma field 
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which makes necessary remote handling of the ***U. The discharged 
Sak Geen ene Die eens eS ont & Sener ae 
more through the reactor before being permanently eon 
mode of operation limits the buildup of **U mye the ‘System 
recycle of all uranium would lead to undesirable ities 
and would increase requirements for ore and mn wn wi 


22241 Heat-exchangers of the Bugey I nuclear power plant. 
Organization of and testing, evaluation 


operation. 
Babcock, 75 - Paris (France)). alias Tech. Connexes; 30: No. 3, 
125- a 1976). (In French). 
of the Societe des Ingenieurs Soudeurs; Paris, 
France (23 Oct OTS 


¢ Bugey-1 heat exchangers and their main components are 
studied. The manufacturing equipment and control means used 
(eddy-current and ultrasonic peer helium tightness testing) are 
more particularly described. 


22242 Improvements in or relating to thermal barrier systems. 
Birch, W.; Pearson, R. (to Nuclear Power Group Ltd.). British 
Patent 1, 443 ,949/B/. 28 Jul 1976. 4p. 

Reference is made to thermal barrier systems for the internal 
surface of gas cooled reactor prestressed concrete pressure vessels. 
Provision has to be made to anchor the thermal barrier system to a 
metal limit within the pressure vessel, and the object of the “ 
ment described is to provided a suitable attachment means. 
thermal barrier may consist of a number of plates arranged in 
overlapped fashion or having flexible joint portions. A problem that 
arises concerns anchoring of the hot plates to the cold pressure 
vessel by a rigid attachment, and the design must be such as to 
ensure adequate bending and axial a compatible with a mini- 
mum heat conduction area and allowable thermal stress. The ar- 
—— must also allow easy installation. The arrangement de- 

also provides for a ‘fail-safe’ structure. It comprises a metal 
stud with a hollow body; two or more helical channels are provided 
through the side walls of the body. The body portion expands or 
contracts to accommodate axial temperature gradient stress set up by 
the temperature difference between the pressure vessel and the 
thermal barrier. The space between the thermal barrier and the 
pressure vessel may contain solid insulating material. 


22243 HTGR steam generators. Schuetzenduebel, W.G. (Gener- 
al Atomic Co., San Diego, Calif. (USA)). Waerme; 82: No. 4, 74- 
— 976). (In German). 

rom International conference on materials for nuclear steam 
——#- ee Tenn. (Sep 1975). 

4 figs.; 7 tabs.; with refs. 

The s steam generators are described for the 40 MW protot 
facility — Bottom, for the 330 MW demonstration plant Fort 
Vrain, for bi an oe commercial HTGR facilities with capacities of 776 
MW and 1,160 MW, and for the GCFR demonstration plant. Dimen- 
sions, characteristic ‘values, and materials of the steam generators are 
presented. Sectional drawings supplement the text. 


POWER REACTORS, NON-BREEDING, 
OTHERWISE MODERATED OR UNMODERATED 


REFER ALSO TO CITATION(S) 21859, 22229, 22564, 22567, 
22881, 23310, 23311 


22244 (AED-Conf—75-769-049) Heavy water reactor systems. 
Heinzel, V. (Kernforschungszentrum Karlsruhe (Germany, F.R.). 
Inst. . Neutronenphysik und Reaktortechnik). 1975. 16p. INIS. 
From IAEA interregional training course on nuclear power 

~~ . and implementation; Karlsruhe, F.R. Germany (8 


a Ea ag ap f diff ypes of hea 
Description c teristics of different t oO! Vv 
water moderated reactors are included. ’ 


22245 (INIS-mf—3193, pp I Canadian nuclear fuel operat- 
ing experience. Fanjoy, G.R.; Bodie, L.L. (Ontario Hydro, Toronto 
(Canada)); vp: Page, R.D. eg on 4 of Canada Ltd.); Tarasuk, 
W.R. (Canad General Elec Ltd., Toronto, Ontario); 
Debnam, H.R a. (Westinghouse ‘Canade Ltd., Hamilton, Ontario). 


{nd}. 
From Joint topical meeting on uclear fuel tech- 
nology today; Toronto, Ontario, Rceda G8 Ape I (28 —~ 1975). 

. he see of ens he egy -— 1 pte. —_. 
ar fuel technology toda Operating experience wi 
thermal fuels. . 

The yuey summarizes: Canada’s nuclear p ; Canadian 
fuel design; fuel performance; scheduling fuel into reactor; and 
direction of future fuel development. 


22246 Quake resistant support for calandria tubes in a nuclear 
reactor. Ishizaki, Y.; Kitazume, M. (to Hitachi Ltd.). Japanese Patent 
1975-22,677/B/. 20 Jan 1970. 3p. (In Japanese). 
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In a calandria tube support structure disposed in a calandria 
tank containing a liquid, a quake suppressor plate is provided with 
holes each of which holds a calandria tube. An annular recess is cut 
in the inner side wall of each hole such that the transverse cross 
section of the recess has a semi-circular contour. A coiled spring is 
tightly fitted into this recess and the calandria tube is inserted into a 
circular ring formed by the fitted spring so as to be supported by it. 
If the calandria tubes are subject to a seismic stress horizontally 
— the major portion of the horizontal load is absorbed by the 
elastic deformation of the spring without impeding the flow of the 
liquid through the holes in the plate. 


22247 Pressure tube reactor. Fujie, H.; Ogasawara, H. (to Hita- 
chi Ltd.). Japanese Patent 1975-22,679/B/. 9 Feb 1970. 2p. (In 
Japanese). 
In a pressure tube type reactor, calandria tubes each enclosi 

0 pemuase ee Se ee oo See ee i 
moderator. The upper portion of each calandria tube is enclosed by a 
skirt pipe the upper end of which is sealed and closed by the lower 
side of an upper plate of the calandria tank. The lower end of the 
skirt pipe is immersed in the moderator. If an upper portion of any 
pressure tube extending above the moderator level is broken, a vapor 
oe from the broken pipe is conducted into the moderator by the 

irt pipe to be effectively condensed. The skirt pipe serves to 
suppress a rapid increase in the internal pressure of the pressure tube 
in the calandria tank to thus prevent its destruction. 


22248 Pressure tube for nuclear reactors. Ukaji, H.; Hamada, K.; 
Yonemura, H. (to Hitachi Ltd.). Japanese Patent 1975-23,118/B/. 1 
Jul 1970. 2p. (In Japanese). 

A pressure tube for containing a nuclear fuel is previously 
passed through a reinforcing ring and expanded at one end to form a 
conical expanded section. The ring is positioned at the a 
section of the tube and adjacent to the boundary of the expanded 
section and rolled so as to closely contact the outer diameter of the 
straight section. Subsequent to the insertion of the —— section 
into a shield sleeve extending from a tube to be jointed, a rolled joint 
ring is fitted into the interior of the expanded section and the sleeve 
is rolled so as to closely contact the pressure tube. Alternatively, a 
reinforcing ring equipped with threads may be screwed into the tube 
to be jointed without rolling the ring. Since a major portion of the 
radial stresses induced by internal pressure within the pressure tube 
are concentrated at the location of the reinforcing ring, the ring 
effectively functions against these stresses. 


22249 Simulation of interaction between cracked U0, fuel and 
zircaloy cladding. Coleman, C.E. (Atomic Energy of Canada Ltd., 
Ottawa, Ontario). pp 302-307 of In Physical metallurgy of reactor 
fuel elements. Harris, J.E.; Sykes, E.C. (eds.) (Central Electricity 
Generating Board, Berkeley (UK). Berkeley Nuclear Labs.). 
London; Metals Society (1975). 

From International conference on the physical metallurgy of 
reactor fuel elements; Berkeley, UK (2 Sep 1973). 

The fuel for most power reactors consists of U0, pellets in a 
metallic sheath. A possible failure mechanism for such fuel is tensile 
rupture of the sheath due to stress concentrations. When the U0: fuel 
pellets are irradiated they ex and crack. Friction hinders sliding 
of the expanding fuel at the th surface, with the result that stress, 
and therefore strain, concentrates in the sheath teedl 5» cracks. 
Thus, individual local strains can exceed that indicated by the total 
circumferential expansion. This behaviour has been simulated in 
laboratory tests on unirradiated and irradiated Zircaloy cladding of 
different metallurgical histories. The strain concentration over 
cracks in the fuel decreases while the total elongation of the sheath- 
ing increases with: increasing number of cracks in the fuel; increas- 
ing work hardening coefficient of the sheathing material; and de- 
creasing coefficient of friction between the fuel and the sheath. The 
results agree with Gittus’ analysis of sheathing interaction with 
cracked ceramic fuel. These results have been applied to improve 
fuel-element behaviour after a power increase, and the new fuel 
design is now in CANDU power reactors. 


22250 Properties of fuel-element materials in the steam-generat- 
ing heavy water reactor. Pickman, D.O. (UKAEA Reactor Group, 
Springfields). pp 437-448 of In Physical metallurgy of reactor fuel 
ean. Harris, J.E.; Sykes, E.C. (eds.) (Central Electricity Gener- 
ating Board, Berkeley (UK). Berkeley Nuclear Labs.). London; 
Metals Society (1975). 

From International conference on the metallurgy of 
reactor fuel elements; Berkeley, UK (2 Sep 1973). 

Features of the steam-generating heavy water reactor 
(SGHWR) design and fuel-element operating experience are re- 
viewed. Up to over half the design burnup, no systematic fuel 
defects that can be related to design criteria or materials selection or 
specification have occurred. Monitoring examination of irradiated 
fuel elements has not shown evidence of any impending problems, 
but has indicated the need to pay i attention to nodular 
corrosion of the Zircaloy-2 cladding as a possible life-limiti 
ture. As a result of this examination, fuel pin axial growth was found 
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vantages of fully i -2. 
fc C high-density pelleted U0, were on 
ence Se wy content, and — This choice is —— 
y experience, but it is su t i pore size 
grain size should be reviewed in the li Sal teediadin talevione 
and the focussing of attention on ormance of fuel pins in acci- 
dents. Environmental aspects their influence on fuel perfor- 


mance are exemplified b ry cycling and power ramp experi- 


ence, which oe by ‘ects of temperature ro | neutron 
flux on the ity of both cladding and U0:, and by the fission 
product environment inside the fuel pin. Work carried out to deter- 
mine the swelling behaviour of fuel pins in a loss-of-coolant accident 
shows the importance of fission gas release from U0, and changes in 
cladding properties during the temperature transient. = maxi- 
mum rating is currently set by criteria applied to ensure that there 
will be no temperature run-away during such an accident. 


22251 Physical metallurgy of CANDU fuel. Robertson, J.A.L. 
(Atomic Energy of Canada Ltd., Ottawa, Ontario). pp 449-454 of In 
Physical metallurgy of reactor fuel elements. Harris, J.E.; Sykes, 
E.C. (eds.) (Central Electricity Generating Board, Berkeley (UK). 
Berkeley Nuclear Labs.). London; Metals Society (1975). 

rom International conference on the physical metallurgy of 
reactor fuel elements; Berkeley, UK (2 Sep 1973). 

Differences in the design of fuel for different reactor systems 
are best understood in terms of the basic priciples of the reactors. 
For CANDU reactors (heavy-water moderated, pressure-tube reac- 
tors), the present fuel —- and the direction of future development 
are direct consequences of two principles: the importance of neutron 
economy in the physical design; and a strong emphasis on simplicity 
in the engi ing implementation, ——— by the use of pressure 
tubes and a natural uranium fuel cycle. These principles have result- 
ed in a fuel assembly consisting of 92 wt-% , at the remarkably 
low cost of $46/kg U (1973 adian dollars) including the con- 
tained uranium. The performance of this fuel has been excellent, so 
that the fuelling costs in the Pickering reactors are under 1 m$/k 
Wh. Metallurgical studies have contributed to the specification of 
sheath properties, to the production methods of assembling the 
components by brazing and welding, and to the investigation of Zr- 
2.5 wt-%Nb and Zr-1 wt-%Cr-0.1 wt-%Fe as possible alternatives 
to Zircaloy as a sheath material. Other metallurgical studies, espe- 
cially those on stress-corrosion cracking of zirconium alloys, have 
led to the introduction of a modification to the design of U0,-in- 
Zircaloy fuel with improved in-reactor performance. 


22252 Nondestructive testing of welded joints of A-1 reactor 
heavy-water container and pressure vessel. Prepechal, J. (Skoda, 
Plzen (Czechoslovakia). Zavod Vystavba Jadernych Elektraren). 
Zvaranie; 24: No. 11, 350-354(Nov 1975). (In Czech). 

M materials and instruments used in nondestructive 
testing of welded joints of the heavy-water container and the pres- 
sure vessel of the Bohunice A-1 reactor are outlined. The nondes- 
tructive testing was conducted using ultrasound and radiographic 
methods. 


22253 Quebec to have nuclear power by 1980. Mod. Power Erz.: 
70: No. 6, 44-45(Jun 1976). 

The 600 MW Gentilly-2 CANDU PHWR single-unit station 
is now scheduled to deliver commercial power early in 1980. Differ- 
ences from the Pickering units include a 400,000 gallon dousing tank 
(which eliminates the need for a vacuum building), and four 200-ton 
steam generators arranged in two a banks, each with two 
boilers in parallel (compared with 12 boilers per unit at Pickering). 
Progress with the construction is described. Modifications of Gentil- 
ly-1 during shutdown are listed. Gentilly-1 may eventually serve as 
the prototype for a family of CANDU-BLW stations using recycled 
plutonium. Startup of the LaPrade heavy-water plant has been 
rescheduled for 1981. It will draw steam and warmed cooling water 
from Gentilly-1 and Gentilly-2. 


22254 Heavy water pump testing - a must for Ontario. Kovan, R. 
Nucl. Eng. Int.; 21: No. 248, 69-70(Sep 1976). 

Despite the good performance of CANDU reactors to date, 
there is a need for more operating experience for some critical 
components. The importance of primary heavy water pumps has 
induced Ontario Hydro to construct a facility — of testing the 
large pumps for the 750 MW reactors. The test loop is designed to 

te pumps with motors up to 8952 kW, i.e., the Bruce 
pump size. Details are given of the initial test program, the test loop, 
and building. 
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22255 (AED-Conf—75-769-048) Fast breeder reactors. Heinzel, 
V. (Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer 
Neutronenphysik und Reaktortechnik). 1975. 30p. INIS. 

From IAEA interregional training course on nuclear power 
sar _— and implementation; Karlsruhe, F.R. Germany (8 


8 figs.; 5 tabs.; 16 refs. 

The author gives a survey of fast breeder reactors. In detail 
the process of —— the reasons for the development of fast 
breeders, the possible breeder reactors, the — criteria, fuels, 
cladding, coolant, and safety aspects are reported. Design data of 
some experimental reactors already in operation are summarized . 
The 300 MWe Prototype-Reactors SNR-300 and PFR are explained 
in detail and data of KWU helium-cooled fast breeder reactors are 
given. 


22256 (AI-ERDA—13174) Sodium technology and cover gas 
seal development programs. Quarterly technical progress report, 
April—June 1976. (Atomics International Div., Canoga Park, Calif. 
(USA)). 1976. Contract E(04-3)-0824. 69p. AT. 

Progress is reported on sodium removal and decontamination 
of components and on the FFTF-LMFBR seal test program. 


22257 (AI-ERDA—13185) Annual technical progress report 
ducer pump program government fiscal year 1976 and 1976T. (Ato- 
mics International Div., Canoga Park, Calif. (USA)). 15 Nov 1976. 
Contract E(04-3)-0824. 62p. Dep. NTIS $4.50. 
The Inducer Pump Program was initiated to demonstrate the 

applicability and advantages of an inducer pump to the LMFBR. 

inducer is a pump blading which is specifically tailored to 
provide excellent suction iormance. ting suction specific 
speeds two to three times those for the inlet of a centrifugal impeller 
can be achieved with a properly and conservatively designed induc- 
er. When coupled to a centrifugal impeller, the inducer offers 
excellent suction performance which can be effectively used to 
optimize pump efficiency, reduce pump size, and reduce pump cost. 
Four major efforts were undertaken during the five quarters of GFY 
1976 to demonstrate and verify the inducer’s suitability and applica- 
bility to LMFBR pumps, and to quantify the advantages of the 
inducer pump. The efforts are summarized. 


22258 (ANL—75-10) Operating experience with the EBR-II ro- 
tating-plug freeze seals: 1969—1975. Clark, A.F.; Nobles, R.G.; 
Buschman, H.W. (Argonne National Lab., Ill. (USA)). Mar 1976. 
Contract W-31-109-ENG-38. 66p. AT. 

The EBR-II rotating-plug freeze seals have continued to 
fulfill the design requirements of acting as a blanket-gas seal while 
providing (a) a solid mechanical seal during reactor power runs and 
(b) a movable liquid seal during fuel handling. Operation of the seals, 
however, has not been trouble-free, and modifications have been 
made to improve operation and maintenance. Earlier changes in 
design and maintenance procedures were reported in a 1969 sum- 
mary review on seal operation. Since then, extensive changes were 
made in the temperature control of the seals in order to reduce the 
maintenance effort and improve the operational characteristics of the 
system. Along with these efforts, a number of failed seal heaters 
were removed and replaced with improved types. In late 1972 and 
early 1973, side access holes were cut into the air side of each seal 
trough. These holes greatly improved access to the seals for clean- 
ing. In April 1975, an access hole was cut into the argon side of the 
large-plug seal trough. This hole has revealed the presence of 
extensive deposits of a sodium-seal alloy mixture that is believed to 
be the cause of more recent plug-rotating problems. Part of this 
material has been removed. Argon-side cleaning will continue. 


22259 (ANL—76-61) Overview of pool-type LMFBRs: general 
characteristics. Amorosi, A.; Hutter, E.; Marciniak, T.J.; Monson, 
H.O.; Seidensticker, R.W.; Simmons, W.R. (Argonne National Lab., 
Ill. (USA)). May 1976. Contract W-31.109-ENG-38. 317p. AT. 

This report describes the results of a study conducted by a 
“Pool Study Group” organized at ANL in mid-1975 to examine the 
present state-of-the-art of design of pool-type LMFBRs. The study 
concentrated on examination of the various design options used to 
date in the principal pool-type projects and design studies in this 
country and abroad, including the Phenix and Super-Phenix reactors 
(France), PFR and CFR (U.K.), BN-600 (U.S.S.R.), and EBR-II 
(U.S.A.). The objective of the report is to provide a step toward 
better understanding of the pool-type system and of the advantages 
and disadvantages of the various possible approaches to its design. 
The report notes the general desirable features of the pool-type 
LMFBR, attempts to identify and evaluate the principal technical 
considerations involved in making major design decisions for a 
commercial size pool-type LMFBR, addresses questions concerning 
the feasibility or adequacy of certain design features or characteris- 
tics of the system, and describes the areas of design which appear to 
involve the greatest technical complexity or difficulty. 


22260 (ANL-AFP—6) Advanced fuels program. Quarterly pro- 
gress report, October—December 1974. Kittel, J.H. (comp.). (Ar- 
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gonne National Lab., Ill. (USA)). 1976. Contract W-31-109-ENG-38. 
188p. AT. 

Progress in studies on advanced LMFBR fuels is rted 
under the following headings: system design studies; fuel element 
modeling; steady-state irradiations; off-normal irradiations; proper- 
ties; reprocessing; and safety. 


22261 (ANL-AFP—13) Pressure and volume fraction of 


drop 
grid and wire spaced subassemblies. de Paz, J.F. (Argonne National 
Lab., = (USA)). Oct 1975. Contract W-31-109-ENG-38. 24p. Dep. 
NTIS $3.50. 


The results of parametric calculations of pressure drop and 
volume fractions for honeycomb grid s; LMFBR fuel rod 
bundles are given, and a comparison with t eat Sylow ye 
subassemblies is presented. The study covered the range of pin 
diameters from 0.3 to 0.45 inches, with linear heat ratings between 10 
and 40 kW/ft. Included is also a brief discussion of the pressure drop 
predictions by several commonly used correlations. 


22262 (ANL-AFP—16) Advanced fuels program. Quarterly pro- 
gress report, April—June 1975. Kittel, J.H. (comp.). (Argonne Na- 
tional Lab., Ill. (USA)). 1976. Contract W-31-109-ENG-38. 222p. 


AT. 

Progress in studies on advanced LMFBR fuels is reported 
under the following headings: system design studies; fuel element 
modeling; steady-state irradiations; off-normal irradiations; repro- 
cessing; and safety. 


22263 (ANL-AFP—17) Safety aspects of advanced fuels irradia- 

tions in EBR-II. Lehto, W.K. (Argonne National Lab., Idaho Falls, 

pn ae Sep 1975. Contract W-31-109-ENG-38. 44p. Dep. 
.00. 


Basic safety questions such as MFCI, loss-of-Na bond, pin 
behavior during design basis transients, and failure eee tion were 
evaluated as Ae pertain to advanced fuels in EBR-II. With the 
exception of pin response to the unlikely loss-of-flow transient, the 
study indicates that irradiation of significant numbers of advanced 
fueled subassemblies in EBR-II should pose no safety problems. The 
analysis predicts, however, that Na boiling may occur during the 
postulated design basis unlikely loss-of-flow transient in subassemb- 
lies containing He-bonded fuel pins with the larger fuel-clad gaps. 
The calculations indicate that coolant temperatures at top of core in 
the limiting S/A‘s, containing the He bonded pins, would reach 
approximately 1480°F during the transient without application of 
uncertainty factors. Inclusion of uncertainties could result in tem- 
perature predictions which approach coolant boiling temperatures 
(1640°F). Further analysis of He-bonded pins is being done in this 
potential problem area, e.g., to apply best estimates of uncertainty 
factors and to determine the sensitivity of the preliminary results to 
gap conductance. 


22264 (ANL-CT—76-51) Transformed governing equations for 
triangular grid structure used in thermal-hydraulic subchannel analy- 
sis. Sha, W.T.; Szewczyk, A.A.; Lin, E.L.H. (Argonne National 
= —— Oct 1976. Contract W-31-109-ENG-38. 23p. Dep. 


The governing equations for flow and temperature distribu- 
tion in rod bundles utilizing the boundaries of the triangular mesh 
system are developed in the present report. The coordinate transfor- 
mation is nonorthogonal and uses the natural boundaries of the mesh. 
Three linearly independent equations of momentum and energy are 
formulated in the present development. 


22265 (ANL-CT—77-7) CRBR outlet plenum mixing studies: 
suppressor plate and shear web tests. Howard, P.A.; Lorenz, J.J. 
(Argonne National Lab., Ill. (USA)). Nov 1976. Contract W-31-109- 
ENG-38. 53p. AT. 

Clinch River Breeder Reactor (CRBR) outlet plenum mixing 
tests were performed with a prototypical suppressor plate geometry 
and shear web configuration. These tests were considered 
to clarify results of previous reference core design tests which 
employed a nonprototypical suppressor plate and shear web region. 
All tests were conducted using water with a '/:9-scale model of the 
CRBR a cee. In previous reference core design tests with 
oversize chimneys, measured thermal transients within the shear web 
region were consistent with a conduction-controlled process. In the 
present study with prototypical chimneys it was shown that fluid 
circulation is also important, particularly at the bottom of the shear 
web region. During steady state conditions temperatures at the top 
and bottom of the shear web region decreased from T’ approximatey 
equal to 0.93 at the centerline to nearly the mixed mean plenum 
ee (T’ ony peed equal to 0.86) at the shear web 
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radial positions on the top of the upper support plate was fairly 
rapid, being influenced by the abrupt : ake. exit transient. 


22266 (CONF-760451—7) Structural design verification testing 
techniques. Elliott, D.N.; Horner, R.E.; Peters, F.E. (Westinghouse 
Electric Corp., Madison, Pa. (USA). Advanced Reactors Div.). 
1976. Contract E(11-1)-3045-TAS-6-CW063. 23p. Dep. NTIS $3. 50. 
From IAEA international wor! group on fast reactors; 
foe pion, Pennsylvania, United States of America (USA) (27 pom 
A structural test _ gram for full-scale Liquid Metal Fast 
Breeder Reactor (LMFBR) piping components and nozzles is de- 
scribed. The principal components of interest are elbows, straight 
pipe, tees, reducers, and heat exchanger nozzles made from austeni- 
tic stainless steel with operating temperatures above 800°F. The 
Objective of the program is to experimentally validate the analytical 
techniques and —— criteria being developed for these compo- 
nents. ic test facility features for the full-scale phn ne} component 
tests are described with emphasis on 16-inch diameter piping elbow 
and nozzle tests. The elbow tests are performed with 
environment of sodium at 1100°F and loads can be applied external- 
ly to evaluate simulative piping loads or internally by pressurizing up 
to 600 psi to study multiaxial stress effects. Initial tests on nozzles are 
aimed at providing data on creep ratcheting using controlled inert 
gas flow to simulate worst case operational thermal transients in the 
piping system. Strain and displacement measurements are a 
importance in these tests, however, thermal control 
mentation is also challengin _ of the temperature sensitivity 
of creep in the region of 11 


22267 (CONF-761026—2) Welding development for LMFBR ap- 
plications. Slaughter, G.M.; Edmonds, D.P.; Goodwin, G.M.; 
J.F.; Moorhead, A.J. (Oak Ridge National Lab., Tenn. (USA)). 1976. 
Contract W-7405-ENG-26. 1 ay - NTIS $3.50. 
From Meeting of IM sub ing; Livermore, 
California, United States of America SA) (5 C (5 Oct 1976). 
High-quality welds with suitable properties for long-time 
elevated-temperature nuclear service are among the most critical 
needs in today’s welding technology. Safe, reliable, and economic 
generation of future power d on welded construction in 
systems such as Liquid Metal Fast Breeder Reactors (LMFBRs). 
thermal traasients in LMFBR systems at coolant temperatures 
around 590 to 650°C (1000 to 1200°F) could cause creep and creep- 
fatigue damage that is not encountered in lower temperature reactor 
systems. The undesirable consequences of interaction between the 
two working fluids - sodium and steam - in the steam generators are 
also of major concern. Thus sound welds that have excellent reliabil- 
ity over a 30-year service life are essential. Several programs are 
actively underway at ORNL to satisfy this critical need and selected 
portions of three of these programs are discussed briefly. 


22268 (CONF-761107—4) Experimental determination of interi- 
or subchannel crossflow and axial flow in a model of the Clinch River 
Breeder Reactor fuel assembly rod bundle with wire wrap spacers. 
Roidt, R.M.; Bartholet, T.G.; Harper, L.J. (Westinghouse Research 
Labs., Pittsburgh, Pa. (USA); hema use Electric Corp., Madi- 
son, Pa. (USA). Advanced Reacto: iv.). 1976. Contract E(11-1)- 
2395. 9p. Dep. NTIS $3.50 
rom Annual meeting of the American Society of Mechani- 
; New York, New York, United States of America 
(USA) 29 Nov 1976). 

Two experimental methods have been used in a 10.87 to 1 
scale, unheated air flow model of the Clinch River Breeder Reactor 
Plant fuel assembly rod bundle with wire wrap spacers to determine 
the circumferential flows in the clearance gaps between the subchan- 
nels. In one method, a tracer gas (ethane) is injected and downstream 
concentration distributions are obtained. These distributions provide 
a measure of the scalar transport between the subchannels which is 
interpreted in terms of circumferential velocities in the clearance 
gaps. In the second method, a two-dimensional (cobra) one ngeege 
in the clearance gap is used to measure the flow 
function of position inthe clearance gap. This yields a circumferen 
tial velocity distribution which is integrated to obtain the av 
cross flow. The results of the two cross flow experiments agree ne 
well and indicate a rather complex behavior pattern. Detailed map- 
pings of axial air flow velocities within the interior subchannels have 
eee neat Ore Se Ae es ee ee 
probe. The overall air flow rate simulates a. Sa 
conditions and achieves reasonably fully developed within ae 
a of ex; tation. Composite interpretations of data 

in sev subchannels have been made to show axial flow 
patterns with respect to changing wire wrap location. 


22269 = (CONF-761107—11) Outlet plenum flow stratification 
studies for the Clinch River Breeder Reactor 
E.H.; Woods, M.D.; Andreychek, T.S.; 

(w Electric ; 


Corp., Madison, 
actors Battelle Columbus Labs., Ohio (USA)). 1976. Contract 
K(il- 1.2395. ED Dep. NTIS $3.50 
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seme Domes teens, of Go Asuras Sastay of Sinan 
(USA) 09 Nov 1970). ew York, United States of America 
(USA) (29 Nov 1976). 

The transient temperature behavior during a simulated reac- 
tor trip was studied in a 1/3 sector, 0.55 scale model of the reactor 
outlet plenum of the CRBRP. Buoyancy effects were simulated 
using water and salt solution. Effects of variations in Richardson 
Number (ratio of buoyancy/inertia forces) and Froude Number 
— Shen — viscous forces) — ——— — of geometri- 

c of a component in the outlet plenum ied U 
Internals Structure on transient temperature jonse were studied; 
both height of the structure and leakage under this component were 
experimentally varied. The test results confirm that flow stratifica- 
tion occurs in the outlet plenum following a reactor trip. The colder, 
denser fluid issuing from the core assemblies d uring the transient fills 
the lower portion of the plenum while the cut fluid is trapped in 
the region above the outlet nozzles. 


22270 (CONF-761 tg a an Ratchetting and creep-fatigue evalu- 

ation for nozzle-to-cylinder in nay ae de ay ag R.S.; Loomis, 
R.W.; Stewart, B.D. (Combustion Engineering, Windsor, Conn. 
(USA), _ Contract W-7405-ENG-26; UB 4217 32p. Dep. 


"a Annual apeien the American Society of Mechani- 


; New York, New York, United States of America 
(USA) oo Nov 1976). 


The study is part of an analytical arenes on th wy 
bility of the simphfied ratchetting and creep-fatigue rules to L FBR 
component geometry. Both the detailed inelastic ie 4 and the sim- 
plified elastic rules are applied to the results obtained from a three- 
dimensional finite element analysis of the nozzle-to-cylinder intersec- 
tion. The results of both evaluations are com; at several loca- 
tions on the surface, and an assessment of the degree of conservatism 
of the simplified methods is discussed. 


22271 (FBR—76-1(Vol.1)) Pool—loop—hybrid Liquid Metal 
Fast Breeder Reactor plant comparison. Volume I. Executive sum- 
mary. (Atomics International Div., Canoga Park, Calif. (USA); 
Burns and Roe, Oradell, N.J. (USA). Breeder Reactor Div.). 30 Jun 
1976. Contract EY-76-C-03-1142;EY-76-C-03-1145. 85p. AT. 

A comprehensive comparison of three possible LMFBR plant 
designs, employing pool, loop, and hybrid arrangements of primary 
system components was made. All three concepts utilized three 
coolant —, with the primary sodium pumps in the cold legs. In 
the pool co Hix's) are the primary pumps and intermediate heat 
exchangers (I oo are contained within the reactor vessel. In the 
loop co ion, the primary pumps and IHX’s are located in 
separate cells, and are connected to the reactor vessel by piping. The 
hybrid concept has the primary pumps located within the reactor 
vessel, and the IHX’s are located in separate cells. This study was 
based on a plant size of 1000 MW(e), gross output; however, 
conclusions arrived at regarding the relative merits of the —— 
are considered to be valid for other ible sizes of LMFBR 
Commercial Breeder Reactors (CBR’s). purpose of this volume 
is to summarize the technical results of the comparison. The plant 
designs were developed on a consistent basis, in conformance with a 
uniform set of design requirements and criteria, fully considering the 
state of the art of U.S. ‘a foreign LMFBR technology and applica- 
ble LWR experience. The designs were characterized, problems 
were identified, and the concepts were compared with respect to: (1) 
safety, (2) seismic characteristics, (3) maintainability, reliability, in- 
rpm and availability, (4) Sg moe (5) schedule, (6) cost, 

growth capability, and (8) risk. Important characteristics of the 


three concepts in the preceding areas 0 comparison are summarized. 


22272 (FBR—76-1(Vol.2)) P 
Fast Breeder Reactor plant plant design. 
(Atomics International Div., Canoga Park, Calif. (USA); Burns and 
Roe, Oradell, N.J. (USA). Breeder Reactor Div.). 30 Jun 1976. 
Contract EY-76-C-03-1142;EY-76-C-03-1145. 571p. AT. 
This volume describes the reference Atomics International— 
Burns and Roe LMFBR Target Plant employing a loop primary 
system configuration. The loop design presented was selected after 
careful consideration of all the major subfeature options possible, the 
— tradeoffs being between the hot leg vs cold leg primary pump, 
and the fixed vs moving component pipe expansion compensation. 
The Handy employs a cold leg primary pump and the loops have a 
and IHX with the pipe expansion being taken up by 
pve mg loops. This design incorporates design features considered 
to be the most economical overall approach for the loop concept. 
The design is based on the current state-of-the-art of U.S. and 
foreign LMFBR technology. The required development can be 
accomplished on a schedule compatible with the PLBR schedule. 


22273 (FBR—76-1(Vol.3)) Pool—loop—hybrid Liquid Metal 
Fast Breeder Reactor comparison. Volume III. Hybrid plant 
design. (Atomics International Div., Canoga Park, Calif. (USA); 
Burns and Roe, Oradell, N.J. (USA). Breeder Reactor Div.). 30 Jun 
1976. Contract EY-76-C-03-1142;EY-76-C-03-1145. 475p. AT. 
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This volume describes the reference Atomics International— 
Burns and Roe LMFBR Target Plant employing a hybrid primary 
system configuration. The hybrid design presented was selected after 
careful consideration of all the major subfeature options possible, the 
major tradeoffs being between the hot leg vs cold leg primary pump, 
and the fixed vs moving component pipe expansion compensation. 
The —_ a ge a cold leg primary pump and the loops have a 
fixed with the pipe expansion being taken up by expansion 
loops. The design incorporates design features considered to be the 
most economical overall approach for the hybrid concept. The 
design is based on the current state-of-the-art of U.S. and foreign 
LMFBR technology. The required development can be accom- 
plished on a schedule compatible with the PLBR schedule. 


22274 (FBR—76-1(Vol.4)) Pool—loop—hybrid Liquid Metal 
Fast Breeder Reactor plant Volume IV. Pool plant design. 
(Atomics International Div., Canoga Park, Calif. (USA); Burns and 
Roe, Oradell, N.J. (USA). Breeder Reactor Div.). 30 Jun 1976. 
Contract EY-76-C-03-1142;EY-76-C-03-1145. 56ip. AT. 

This volume describes the reference Atomics International— 
Burns and Roe LMFBR Target Plant employing a pool primary 
system configuration. The pool design presented was selected after 
careful consideration of all the major subfeature options possible, the 
major tradeoff being between the Phenix-PFR type “hot” pool vs 
the EBR II type “cold” pool primary tank configuration. The design 
selected employs the “hot” pool primary tank configuration. This 
design incorporates design features considered to be the most eco- 
nomical overall approach for the pool concept. The design is based 
on the current state-of-the-art of U.S. and foreign LMFBR technol- 
ogy. The required development can be accomplished on a schedule 
compatible with the PLBR schedule. 


22275 (FBR—76-1(Vol.5)) Pool—loop—hybrid Liquid Metal 
Fast Breeder Reactor plant comparison. Volume V. Comparison of 
concepts. (Atomics International Div., Canoga Park, Calif. (USA); 
Burns and Roe, Oradell, N.J. (USA). Breeder Reactor Div.). 30 Jun 
1976. Contract EY-76-C-03-1142;EY-76-C-03-1145. 657p. AT. 

A comprehensive comparison was made of three LMFBR 
designs employing, respectively, pool, loop, and hybrid arrange- 
ments of primary system components. This study was based on plant 
sizes of 1000 MW(e) gross; however, conclusions arrived at regard- 
ing the relative merits of the concepts are considered to be valid for 
other ible sizes of LMFBR Commercial Breeder Reactors 
(CBR's). The plant designs were developed on a consistent basis, in 
conformance with a uniform set of design requirements and criteria, 
fully considering the state of the art of U.S. and foreign LMFBR 
technology, and applicable light water reactor (LWR) experience. A 
summary description of the three designs, a summary comparison of 
their characteristics, and the study conclusions follow. 


22276 (FBR—76-2) Phase I summary report: Liquid Metal Fast 
Breeder Reactor design project. (Atomics International Div., Canoga 
Park, Calif. (USA); Burns and Roe, Oradell, N.J. (USA). Breeder 
Reactor Div.). 15 Jul 1976. Contract EY-76-C-03-1142;EY-76-C-03- 
1145. 255p. AT. 

This report consists primarily of design feature trade studies, 
such as reactor outlet De pear number of loops, etc, which were 
subordinate to the overall pool-loop-hybrid concept comparison. In 


hy 
addition, this report contains the detailed seismic design and main- 
tainability, inspectability, reliability, and availability criteria, and 


summary plant size, site, and safety criteria. S plant descrip- 
tions and cost and schedule discussions for the reference designs are 
also included. 


22277 (GA-A—14045) Mechanical aspects of the thermal shield- 
ing for the gas-cooled fast breeder reactor. Penzes, L.E.; Bhat, S.K.; 
Jovanovic, V. (General Atomic Co., San Diego, Calif. (USA)). 18 
Oct 1976. Contract E(04-3)-0167-PRJ-23. 26p. Dep. NTIS $4.00. 

Heat transfer, hydrodynamics, and structural analysis meth- 
ods relevant to the gas-cooled fast breeder reactor (GCFR) shielding 
design are reviewed and evaluated, and results of heat transfer and 
hydrodynamic analyses are presented. Owing to uncertainties in 
pressure loss correlations and the complexity of the flow field 
upstream of and around the upper axial shield assembly, a flow test 
for this region is recommended to verify analytical pressure loss 
calculations. Results of heat transfer and hydrodynamic analyses for 
the 300-MW(e) GCFR reference shielding design are discussed. 
Preliminary heat transfer analyses indicate that the inner radial shield 
design should be changed to provide adequate cooling. By providing 
an additional coolant passage in the inner radial shield, the predicted 
shield temperatures were reduced to table levels. Current 
technical literature on structural methods is also reviewed, and 
fracture mechanics methods are described. Structural analysis meth- 
ods discussed in the report include simplified stress analysis and 
stress analysis based on fracture mechanics. Stress analysis of the 
shield assemblies will be preceded by simplified stress analysis which 
will be used to size some of the phn treo componentss of the shield 
—- Fracture mechanics analysis is required for the final calcu- 

tions. 
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22278 (GEAP—10028-59) Core engineering. Fifty-ninth quarter- 
ly report, May—July 1976. (General Electric Co., Sunnyvale, Calif. 
(USA). Fast Breeder Reactor Dept.). Aug 1976. Contract E(04-3)- 
0893-TAS-11. vp. AT. 

Progress is described for tasks related to Grid-Spaced Driver 
Assembly, Wire-Wrap Assembly a Component, 
Structural Design Criteria, and Probabilistic ign. Data are pre- 
sented on strain and stress damage in creep tests of Type-304 
stainless steel. 


22279 (GEAP—14078-4) Advanced LMFBR core design fourth 
quarterly report, April—June 1976. (General Electric Co., Sunny- 
vale, Calif. (USA). Fast Breeder Reactor Dept.). Jul 1976. Contract 
E(04-3)-0893-TAS-20. 22p. AT. 

Progress is summarized in the areas of advanced mechanical 
core design and advanced oxide fuel systems design and trade-off 
studies. (DG) 


22280 (GEAP—14098) Low power, moderate burnup, fast irra- 
diation of (U,Pu)O> fuels, series F6 and F8. McCarthy, W.H. (Gener- 
al Electric Co., Sunnyvale, Calif. (USA). Fast Breeder Reactor 
Dept.). Jun 1976. Contract E(04-3)-0893-TAS-3. 138p. AT. 

Two irradiation experiments that were performed using plu- 
tonium-uranium mixed oxide fuels irradiated in EBR-II are de- 
scribed. The fuel rod design was approximately prototypical of a 
commercial Liquid Metal Fast Breeder Reactor. These encapsulated 
elements operated at 8 to 12 kW/ft to burnup of approximately 
50,000 MWd/Te. Smeared fuel density was 84 to 95 percent and 
oxygen-to-metal ratio was 1.97 to 2.00. Various austenitic stainless 
steel claddings were used. The fuel-cladding diametral gap was 
approximately 0.003 inch. The maximum cladding temperature was 
ae 1200°F (650°C). The cladding fluence exceeded 4 x 10” 
neutrons/cm2, With the exception of one rod that breached, all 
eleven elements performed satisfactorily. Rod diametral swelling 
was less than 1.2 percent. Loss of cladding from chemical reaction 
with fuel and fission products was 0.001 inch or less. The breached 
rod apparently had cladding rupture early in life, perhaps during the 
initial rise to power. The tight fuel-cladding gap and high smear 
density configuration of this rod is not now proposed for any liquid 
metal fast breeder reactor. The breached rod (and one other) had an 
axially restrained fuel column; this arrangement, like the tight gap 
configuration, is not recommended for a power reactor. 


22281 (GEAP—14113) Swelling simulation studies of reference 
LMFBR core structural steels. Appleby, W.K.; Bell, W.L.; Ellis, 
J.A.; Konze, G.M.; Lauritzen, T. (General Electric Co., Sunnyvale, 
Calif. (USA). Fast Breeder Reactor Dept.). May 1976. Contract 
E(04-3)-0893-TAS-3. 22p. AT. 

The effects of limited compositional and processing variations 
on the irradiation-induced swelling of 20 percent cold-worked Type- 
316 stainless steel have been investigated using bombardment by 5- 
MeV nickel ions to simulate the fast neutron irradiation which 
occurs in breeder reactor core components. The tendency for swell- 
ing in cold-worked Type-316 stainless steel was lowered by the 
addition of silicon and molybdenum, and by increasing the solution- 
annealing temperature before the final cold working operation. Heat- 
to-heat variations in swelling were a consequence of changes in both 
incubation fluence for void nucleation and swelling rate. Results 
from ion bombardment of Type-304 stainless steel previously irradi- 
ated in EBR—II showed that the 450°C reactor irradiation tempera- 
ture is best matched by a nickel-ion bombardment of 600°C. 


(GEAP—14118) Stress corrosion studies for the Clinch 
River Breeder Reactor steam generator. Indig, M.E. (General Elec- 
tric Co., Sunnyvale, Calif. (USA). Fast Breeder Reactor Dept.). Jun 
1976. Contract E(04-3)-0893-TAS-18. 47p. AT. 

The steam generator of the Clinch River Breeder Reactor is 
to be constructed with 2'/, Cr—1 Mo steel. The alternate material of 
construction is Incoloy-800. The susceptibility of 2'/, Cr—1 Mo and 
Incoloy-800 to caustic cracking in badly faulted high temperature 
aqueous and superheated steam environments was determined. 
Except for a few experiments at 450°F that were required to 
understand the mechanism of caustic cracking, all of the experiments 
were conducted in aqueous solutions at Sec (600°F) and in 
superheated steam at 482°C (900°F). These temperatures are the 
approximate operating temperatures of the evaporator and super- 
heater sections of the Clinch River Breeder Reactor. Results are 
presented and discussed. 


22283 (HEDL-TME—76-53) Autoradiographic measurement of 
Pu distribution in mixed-oxide nuclear fuel. Green, D.R.; Rasmussen, 
D.E.; Gray, W.H. (Hanford Engineering Development Lab., Rich- 
a by (USA)). Sep 1976. Contract E(45-1)-2170. vp. Dep. 


The autoradiographic method described was developed for 
rapid, economical determination of the Pu distribution and microho- 
mogeneity in mixed oxide fuel. High Pu concentration regions of any 
size down to 13 microns in diameter can be reproducibly resolved 
using this method. The new method uses computerized scanning and 
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it operation in a 
Ligaad Metal Pest Booede: Reactor 


22284 Lag eetg a of multigroup 
Berlin (German Demoeratc R ublic)). 1975. (In — 


rom Meeting o' on methods and 
a7 bs a calculations of feet f reactors; Dinitrovmied, rd, USSR 

liection of reports on computer programs and methods 
of physical computations of fast reactors. 

For calculations of fast breeder reactors equations of trans- 
ioicten efieredads tania © P approximation are used. The 
interaction cross-sections in transport equations should be 
averaged acco to the energy intervals taking into account the 
weight functions. main considerations on weight functions de- 
ae Oe. Two methods of parameter condensing are 


22285 (INIS-mf—3186, pp 163-173) Galerkin method application 

on two-dimensional of fast gas cooled breeder reactors. 
Fassunpeedinaad N.N.; Biryuk, G.I; Glushkov, E.S.; Demin, 
V.E. (Gosudarstvennyj Komitet po I'zovaniyu Atomnoj Ehner- 
gii SSSR, Moscow. Inst. Atomnoj ii). 1975. (In Russian). 
From M of specialists on and computer Ee 
for a ulations of fast reactors; Dinivovend, U 


1 Jul 197 

llection of reports on computer programs and methods 
of physical eda ae of fast reactors. 

Description of the Galerkin method application on the two- 
dimensional reactor com — ey is given. The results are given for 
some typical yd of fast gas cooled breeder reactor computa- 
tions using the Galerkin method, and comparison of these results 
with the results obtained by other methods is discussed. This com- 
a of the results of computations has shown the applicability of 

the Galerkin method for two-dimensional computations of fast 
reactors. 


22286 (LA—6586-PR) Examination of fast reactor fuels, FBR 
ee ay eee ee 26 ee ee 
methods development: irradiation test. Progress report, July —— 
tember 30, 1976. Baker, R.D. (comp.). (Los Alamos Scientific 

ee (USA)). Nov 1976. Contract W-7405-ENG-36. 16p. Der. 


rahaceriztion of wricadiated an irradiated LMFBR furs 
ees Oe contin, sak aie ee 





using optical 
pty ey 
tasks are designed to assure 
to evaluate reac- 
Tasks include: (1) the 
ibration materials and 


continuously updated analytical method manuals. Reliable he 
methods dev t for the measurement of burnup, oxygen-to- 
metal (O/M) ratio, and various gases in irradiated fuels is described 


(ORNL—5199) Mechanical properties of LMFBR prima- 
ry piping materials. Brinkman, C.R.; Sikka, V.K.; King, R.T. (Oak 
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op National Lab., Tenn. (USA)). Nov 1976. Contract W-7405- 
ENG-26. Design yy 

ping systems to be used in liquid metal fast 
breeds setace Cit R) systems, which will be subjected to 
service conditions for periods up to 30 years, requires an extensive 
knowledge of the mechanical properties of piping base materials and 
their oaibenste. Accordingly, a _— is presented of the available 
tensile, creep-rupture, fatigue, creep-fatigue, and toughness proper 
ties of relevant product forms of t 316 and 304 stainless steel and 
associated as-d ited weld rah oy that is, types 308, 16-8-2, and 
316. Since type 316 stainless steel and its weldments in hot-leg piping 
applications must operate at temperatures within the creep range, a 
description of both time-dependent and time-independent behavior is 
emphasized for this material. Areas requiring additional effort be- 
cause of some uncertainties are delineated. 


22289 i te Ale Structural x... criteria for 
5 eg components and inlastic material behavior. Greenstreet, 
W.L.; Liu, K.C.; Pugh, C.E. (Oak Ridge National Lab., Tenn. 
(USA)). Nov 1976. Contract W- Jos. ENG. 26. 27p. AT. 
Structural design criteria and methods used in evaluations of 
— fast breeder reactor (LMFBR) system component de- 
are described. The criteria are contained in Section III of the 
A ME Boiler and Pressure Vessel Code, in ASME code cases 
applicable to elevated temperature service, and in various RDT 
standards. In general, the majority of assessments are made on the 
basis of elastic analysis methods. However, inelastic analysis meth- 
ods are required in some instances, and they oye an important role 
in LMFBR design. In view of their importance and the newness of 
relatively broad use of these methods, primary em iven to 
inelastic deformation behavior of manuals and Saiaaiones 
ing of these behaviors. Constitutive equations in current use are 
briefly outlined, and research and development work to derive 
improved descriptions of inelastic responses is discussed. 


22290 (ORNL/TM—5540) System design description of forced- 
convection molten-salt corrosion loops MSR-FCL-3 and MSR-FCL-4. 
Huntley, W.R.; Silverman, M.D. (Oak Ridge National Lab., Tenn. 
oo Nov 1976. Contract W-7405-ENG-26. 103p. Dep. NTIS 


Molten-salt corrosion loops MSR-FCL-3 and MSR-FCL-4 

are high-temperature test facilities designed to evaluate corrosion 
and mass transfer of modified Hastelloy N alloys for future use in 
Molten-Salt Breeder Reactors. Salt is circulated by a a 
sump pump to evaluate material compatibility with LiF-BeF2- 
UF, fuel salt at velocities up to 6 m/s (20 fps) and at salt tempera- 
tures from 566 to 705°C (1050 to 1300°F). The report presents the 
design description of the various components and systems that make 
up each corrosion facility, such as the salt pump, corrosion speci- 
mens, salt piping, main heaters, salt coolers, salt sampling equipment, 
and helium cover-gas system, etc. The electrical systems and instru- 
mentation and controls are described, and operational procedures, 
system limitations, and maintenance philosophy are discussed. 


22291 (ORNL/TM—S5616) Analytical investigation of the appli- 
cability of ratchetting and creep-fatigue rules to LMFBR 
tw 


component geometries: i axisymetric structures. Sar- 
tory, W.K. (Oak Ridge National _ Tenn. (USA)). Dec 1976. 
Cums W-7405-ENG-26. 129p. A 

The report presents results Tior one ~ of a multiphase 


analytical investigation of the applicability of simplified ratchetting 
and creep-fatigue damage rules to LMFBR component geometries. 
A ten-cycle inelastic structural analysis and creep-fatigue damage 
evaluation was carried out for nine two-dimensional axis 
structures. The same structures were also elastically analyzed to 
provide input parameters required to apply the various rules and 

procedures. These structures involve notched cylindrical shells; 
shells with stepped-wall thickness; axial temperature variation; axial 
variation in an applied radial temperature gradient; and a built-in 
shell. In the nine structures analyzed, 71 lines were chosen for post- 
P ing to determine ratchetting strain and creep and fatigue 
damage. imensional inelastic simulations were also carried out 
for the 71 lines. 


22292 (ORNL/TM—5621) Nitrogen-15 enrichment and its po- 
Oak pllge: Neionl Lak Tem (USA). Now 1976. Coma y VI. 
e 3 ow ms Tenn. (USA)). Nov 1976. Contract wW- 

05. 405-ENG. 26 26p 
An ro ‘s asin of potential *N requirements in 
mixed-nitride fuel for liquid-metal fast breeder reactor (LMFBR) 
applications as well as the enrichment technology for producing '*N 
in sufficient quantity and purity. The high neutron absorption cross 
section of *N and the resultant ‘*C in the spent fuel makes **N use 
in in nitride fuel a desirable option. Nitrogen-15 in purities of greater 
than or equal to 99 percent and in quantities of <100 metric tons 
(MT)/year would eventually be required for a_nitride-fueled 
LMFBR economy. Chemical exchange, fi distillation, and 
laser isotope separation (LIS) were considered in terms of technical 
complexity, capital cost, and estimated cost of enriched *°N product. 
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The lowest-cost product is anticipated with a chemical exchange 
— based on NO-HNOs; equilibrium with the oer of pro- 
greater than or equal to 99 percent '°N at $150 to $300/kg if 
suitable reflux technology and cascade column performance are 
demonstrated. This cost range represents an incremental cost for 
niride fuel of about $8.86 to $18.00/kg of fuel for the *5N. A capital 
investment of $115 million is estimated for a 300-MT/year p 


22293 (ORNL/TM—5735) Research and dev it needs for 
LMFBR core structural design methods and criteria. McAfee, W.J. 
e National Lab., Tenn. (USA)). 15 Nov 1976. Contract W- 
NOS ENG 26 37p. AT. 

Research and development needs to support LMFBR core 
structural design technology are discussed. These needs are aimed 
primarily at satisfying the requirements for nonreplaceable core 
support type structures, although it is emphasized that many of the 
needs are common to replaceable components also. General catego- 
ries of research and development related to structural design and 
analysis are discussed. 


22294 (TID—27315) Work plan for steam generator leak detec- 
tor tests in CCTL. (Argonne National Lab., Ill. (USA)). 29 Mar 1973. 
Contract W-31-109-ENG-38. 215p. Dep. NTIS $7.75. 

This work plan outlines a test pro on devices for the 
detection of water to sodium leaks in an LMFBR steam generator, to 
be carried out in the Core —_e oe Test Loop (C ) at the 
Argonne National Laboratory e objective of these tests is to 
develop the data on the lormance characteristics of leak detectors 
which will be applicable to the design of reliable leak detection 
systems for large scale LMFBR plants, with particular attention to 
the needs and requirements of the Demonstration Plants. In doing 
this, water will be injected into sodium in the CCTL in controlled 
quantities and at rates which it is considered + y~ to detect in 
LMFBR steam generators. The experiments will be planned to 
establish the performance and limitations of the leak ccatinn de- 
vices, and in order to furnish data applicable to the design of the leak 
detection systems of the LMFBR Steam Generators, will include an 
analysis to determine the scaling factors needed to translate the 
results of the CCTL tests to meaningful predictions on leak detection 
system behavior in large steam generators. 


22295 Method for combination and exchange of multi-layer 2- 
fe moderated 


region uranium-thorium nuclear fuel system for water 
reactors. Takahashi, M. Japanese Patent 1975-11,026/B/. 14 Feb 
1967. 22p. (In Japanese). 

In a water moderated reactor in uranium-thorium fuel sys- 
tems, layers of uranium 238 such as an action region, are each 


laminated with respective interlayers made of pure thorium or a 
mixture thereof with Pu-Phoenix, such as a production region. While 
the neutron multiplication factor and effective neutron emission 
number in both regions are adequately controlled, the fuel systems 
are combined and exchanged so that the mean fuel conversion ratio 
is kept very nearly at unity and the thermal output is substantially 
uniformly distributed over all the layers until uranium 233 is pro- 
duced in the action region and the Th-Poenix state is attained. After 
the most efficient utilization of the output power, the final uranium 
233 products are chemically treated and transferred into the action 
region to compensate for the consumption in this region. According- 
ly, a self-sustaining nuclear fuel system can be realized by reusing the 
uranium 233 produced. 


22296 Fast breeder reactor. Wakasugi, K.; Masuda, S. (to Tokyo 
Shibaura Electric Co. Ltd.). Japanese Patent 1974-47,236/B/. 30 Apr 
1969. 3p. (In Japanese). 

Herein disclosed is a fast breeder reactor having only one 
cooling system dis external to a reactor vessel which is pro- 
vided with simplified coolant passages therein so as to enable a 
coolant to be introduced from the external coolant system into a 
high-pressure plenum through the vessel wall, the major portion of 
the coolant being fed to reactor core fuel assemblies through en- 
trance nozzles while a portion of the coolant in the high-pressure 
plenum flows into the low pressure D egese through a communicat- 
ing system including an aie to thus reduce the pressure of the 
coolant which continues to flow into blanket fuel assemblies. The 
flow rate of coolant into this plenum can be controlled by changing 
the number and area of inlet and outlet port openings in the 
communicating system, thus enabling the flow rate to the blanket 
fuel assemblies to be easily controlled in accordance with the operat- 
ing condition of the reactor. 


22297 Sampler for sodium from reactor fuel assemblies. Yamaki, 
H.; Kamiya, K. (to Hitachi Ltd.). Japanese Patent 1975-14,715/B/. 7 
Jun 1969. Sp. (In Japanese). 

A bucket for sampling a liquid sodium coolant mounted to the 
lower end of the holddown finger of a holddown device is capable 
of being fitted into a hole at the ms 4 of a fuel assembly. A group of 
small holes are bored through the bucket in order to introduce the 
coolant contained in the fuel assembly. A bellows and a handling rod 
therefore are inserted within a hollow portion of the finger, said 
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hollow portion communicated with the bucket through a connecting 
passage. In the ——— operation, the bucket is fitted into the hole 
at the top of the fuel assembly and the compressed bellows is 
extended through the handling rod actuated by a driving mechanism 
contained in the finger to draw by suction the cool it into the 
hollow through the small holes in order to measure the quantity of 
fission products contained in the coolant. The holddown device is 
provided with a plurality of such fingers to locate failed fuel ele- 
ments and can be operated to simultaneously sample the coolant in 
all fuel assemblies of a reactor, assuring a high locating accuracy 
through a simple operation. 


22298 Fabrication process of fuels for fast reactors. Manabe, G. 
(to Furukawa Electric Co. Ltd.). Japanese Patent 1975-14,718/B/. 1 
Aug 1969. 3p. (In Japanese). 

A nuclear fuel powder such as UO2, PuOz, UC, etc., thermal- 
ly pretreated at a temperature higher than about 650°C, i is sufficient- 
ly mixed with a caking agent and fed into the dies of an extruder to 
extrude from each due a long molded rod which is dried while 
undergoin ie rotation in order to maintain tness. After pre- 
sintering, the rod is sintered in hydrogen gas at 1600°C to fabricate a 
long fuel rod having 80 - 90% of the theoretical density. Since the 
pressing force of the extruder is predominantly applied along the 
outer diameter of the rod, its surface is densified following sintering 
while the internal portion of the rod is reduced in density, thus 
preventing swelling of the rod during burn up. Reduced rod shrink- 
age at sintering also restrains deformation, enabling the rod surface 
to be finely ground within a tolerance of 2/100mm. 


22299 Apparatus for introducing sodium into a reactor vessel. 
Naito, K. (to Hitachi Ltd.). Japanese Patent 1974-47,240/B/. 7 Oct 
1969. 2p. (In Japanese). 

Prior to supply of sodium, etc. into a sodium cooled reactor 
vessel, oxygen in the vessel is removed by the tus of this 
invention. A closed combustion tank containing sodium for combus- 
tion.comprises a heater for keeping the sodium in the molten state 
and means for stirring the molten sodium. The air in the vessel is fed 
to the tank through a pipe by means of a blower while a gas 
exhausted from the tank is introduced into the vessel and discharged 
in the vicinity of a reactor machine structure in the vessel. Thus, a 
passage for circulating the air in the vessel is formed between the 
vessel and combustion tank to facilitate, the contact between the 
molten sodium and air. The oxygen in the air is therefore completely 
removed in the reaction with the molten sodium and the sodium 
oxides are captured through a trap inserted in the circulating pas- 
sage. The combustion heat generated is transferred with the <b ot 
gas into the vessel to preheat the reactor machine structure. Since 
the oxygen in the vessel is removed and the reactor machine 
structure is preheated, the molten sodium is safely introduced into 
the vessel without causing abrupt temperature rise in this structure. 


22300 Method for cooling a liquid metal cooled reactor. Torikai, 
K. (to Japan Atomic Energy Research Inst.). Japanese Patent 1975- 
14,716/B/. 20 Nov 1969. 4p. (In Japanese). 

In a liquid metal cooled reactor, the pressure of the coolant 
contacting the section of the reactor core where heat is generated by 
the nuclear fuels is raised till the irreversibility of the degree of 
superheat is lost or substantially reduced in the boiling heat transfer 
curve of the coolant so as to maintain at a stable boiling state the 
coolant flowing in the core. Pressurizing of the coolant can be 
realized by providing either a fluidic resistor such as an orifice at the 
outlet of each coolant flow passage or a cover gas over the coolant 
with means for ———— it. The boiling of the coolant can thus be 
suppressed or the generation of large scale voids checked to safely 
increase the power density of the reactor. 


22301 Sodium cooled fast neutron reactor. Yamauchi, A. (to 
Hitachi Ltd.). Japanese Patent 1975-22,680/B/. 25 May 1970. 2p. (In 
Japanese). 

In a cooling system of a fast neutron reactor, an upper pipe is 
fixed to an entrance nozzle for introducing sodium coolant into the 
reactor vessel. The lower end of the pipe is reduced in diameter and 
loosely inserted into one end of a lower pipe, said end also being 
reduced in diameter. The other end of the lower pipe is widened in 
CE S08 Se fe 8 eae te A ee eee 
core section and forms a lower plenum below the plate. Since the 
upper pipe is loosely coupled with the lower pipe, stress generated 
by a difference in thermal expansion between the pipes can be 
removed. Since the diameter of this coupled section is smaller than 
that of both pipes, the flow velocity of the sodium is increased to 
decrease the static ure at this section. Accordingly, sodium 
leakage at the gap formed between both pipes is greatly reduced. 


22302 Fluid-tight seal. Kawahara, S.; Naito, M. (to Hitachi 
Ltd.). Japanese Patent 1975-14,306/B/. 3 Aug 1970. 4p. (In Japa- 
nese). 


Herein disclosed is a novel fluid-tight seal suitable for use in 
the gap between the inner wall of a reactor vessel and an attached 
suspension drum to eliminate leakage of lower temperature liquid 
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sodium from the . The seal consists of a bellows one end of 
which is fixed to ion drum while the other is supported 
through a spring by a plate fixed to the drum so that the bellows is 
maintained in a pressed state between the inner wall of the vessel and 
the outer wall of the drum. A ve is provided over entire 
periphery of each ridge of the bellows and small holes are drilled 
through each groove ion. igibly small amount of the 
lower tem: liquid sodium | through the grooves and 
holes, eliminating self-deposition of the liquid sodium on the bellows 
wall and reducing wear of the bellow ridges. 


22303 Radioactive rare gas collector for sodium cooled reactors. 
Kamiya, K.; Murata, T.; Yusa, H.; Otabe, K. (to Hitachi Ltd.). 
Japanese Patent 1975-20,680/B/. 11 Nov 1970. 3p. (In Japanese). 
In a sodium cooled reactor provided with a sodium flow 
E ¢ extending from a reactor core to a heat exchanger for 
ing a sodium coolant therebetween, the open end of a bucket 
disposed at the outlet of the sodium passage is directed downward 
while the closed end is connected to a compressor through an 
electro- ic valve. Radioactive rare gases produced in the 
reactor core ascend through the sodium toward the bucket where, if 
the gases amount to a certain volume, the valve is opened to start the 
operation of the compressor thereby to exhaust the gases from the 
bucket into a gas charging bomb. This reduces the quantity of rare 
o— ejected into a cover gas covering over the sodium so as to 
lessen the load of a purifier for purification of the cover gas. Since 
the radioactive rare gas content is reduced in the reactor, the amount 
of radioactive material which leaks from the reactor with the cover 
gas is decreased. 
22304 Method for welding a heat exchanger pipe plate to a heat 
conductive pipe. Shimoyashiki, S. (to Hitachi Ltd.). Japanese Patent 
1975-9737/B/. 19 Jul 1971. 2p. (In Japanese). 

Herein disclosed is a method of welding a heat exchange pipe 
plate used in sodium cooled fast breeder type reactors to a heat 
conductive pipe. The heat conductive pipe is inserted into an open- 
ing in the pipe plate such that the pal top end of the conductive 
pipe is not quite flush with the opposite side of the _—_ thus leaving 
a small recess for receiving the welding material. The opening in the 


plate at the top end of the slightly pipe is shaped such that an annular 
groove is formed around the outer periphery of the pipe to provide a 
=e, £0. The opening is also outwardly flared to shape a 
substantially from a coni 


surface. The pipe is then welded to the 
late in such manner that the welded portion assumes the shape of a 
uth. A deep weld layer is thus obtained to prevent leaks due 


to corrosion. 


22305 Structure for supporting fue! assemblies. Omae, K. (to 
Hitachi Ltd.). Japanese Patent 1975-718/B/. 13 Sep 1971. 3p. (In 
Japanese). ; 

In a novel structure for pee fuels assemblies the lower 
ends of a plurality of fuel assembly casings are individually inserted 
into the holes of a gird plate located in the reactor core. The lower 
portion of cach casing includes a slender coolant approach section 
provided with a stepped portion at its lower end. This stepped 
portion contacts the peripheral edge of the hole to thus support the 
weight of the casing. A neutron shield is laid on the upper face of the 

ird plate without contacting the casing so as to a void being 
weighted down by the casing. Even if the strength of this material is 
degraded by the neutron flux, the s page. condition of the casing 
is maintained unchanged. The shielding material may be a metal or 
ceramic and protects the gird plate from the effects of neutron flux. 


22306 Neutron shielding for fast reactors. Garchon, B.; 
Marmonier, P.; Moreau, J.; Mougniot, J.C. (to CEA). French Patent 
2,279,200/A/. 13 Dec 1973. 12p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

Description is given of a neutron shielding assembly for fast 
reactors. This assembly is characterized in that it comprises an 
annular structure made of stainless steel with an axial bore for 
circulating the liquid metal used for cooling the reactor core. 


22307 Structure for supporting the lateral neutron shield of the 
core of a fast reactor. Venot, R.; Gallet, B. (to CEA). French Patent 
2,274,994/A/. 11 Jun 1974. 10p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

Description is given of a structure for supporting the lateral 
neutron shield of the core of a fast reactor. That structure is 
characterized in that it has the shape of a horizontal ring, the internal 
periphery of which accurately mates with the reactor core outer 
periphery, the ring resting by its lower surface on the periphery of 
the core structure, said ring being constituted by a plurality 
of metal p! layers, said layers being mutually maintained by 
clamping members, the metal plates of each layer being angularly 
shifted with respect to the plates of adj t layers, the ring being 
rae SOO Sy eS Se he Se ee ne SoS 
the members forming the lateral neutron shield. This can be applied 
to fast nuclear reactors. 
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22308 Supporting structure for fast nuclear reactor cores. Venot, 
R.; Vivien, J. (to CEA). French Patent 2,276,663/A/. 25 Jun 1974. 
10p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

Description is given of a supporting structure for the core of 
a nuclear reactor comprising a horizontal grid constituting a — 
pressure collector for a coolant liquid metal, and a core-catc 
mounted under the grid. According to the invention, the sleeve of 
the core-catcher comprises at least one separating metal wall, adapt- 
ed to divide the space defined by the sleeve into two volumes, one of 
which is situated between the wall and the grid and is to 
continuously collect leaking liquid metal from the grid, said leaking 
metal being channelled towards the surface of the reactor main 
vessel, while the other volume, located between said wall and the 
bottom of the core-catcher is in communication, outside the sleeve, 
with the volume defined but the main vessel by means of flues. 


22309 Method and device for detecting leaks in the tubing of a 
heat exchanger. Faure, J.-P. (Ateliers et Chantiers de Bretagne 
(ACB), 44 - Nantes (France)); Michot, Gilbert (CEA, 75 - Paris 
(France)). (to CEA). French Patent 2,278,070/A/. 8 Jul 1974. 12p. 
(In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

The method is characterized by the steps of, first, lowering 
the level of the secondary sodium in the upper tank so that the 
sodium level is in said horizontal plane, then, decreasing the second- 
ary sodium temperature in the lower tank in the vicinity of the lower 
ends of the tubes so that liquid sodium is converted to solid sodium, 
applying a pressure higher than the primary sodium pressure in the 
upper tank, and observing sodium-level changes in the various tubes, 
the tube or those tubes in which a fall of the sodium-level is 
observed, being leaky. This can be applied to sodium-sodium ex- 
changers for fast reactors. 


22310 Apparatus for obturating leaky tubes in heat exchangers. 
Faure, J.P.; Michot, G. (to CEA). French Patent 2,278,051/A/. 8 Jul 
1974. 20p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

This apparatus is characterized in that it comprises a sleeve 
capable of being sealingly fixed in an orifice provided in the ex- 
changer upper wall, a vertical column provided at its lower end with 
a variable length arm at right angle thereto, the free end of said arm 
being integral with a unit carrying a deformable capsule with a 
vertical axis, capable of being introduced into one of the tubes and of 
obturating same through deformation, means integral with the unit 
for introducing the deformation of the capsule, means for dissociat- 
ing said capsule from the unit, means for causing the arm to rotate 
about the vertical axis of the column, means for applying a vertical 
translation to the arm and means for changing the arm length. This 
can be applied to the heat-exchangers of fast nuclear reactors. 


22311 Influence of azimuthal perturbations of heat transfer in the 
gap on design and irradiation behaviour of fuel pins. Godesar, R. 
(Societe Belge pour I'Industrie Nucleaire, Brussels). pp 308-314 of In 
Physical metallurgy of reactor fuel elements. Harris, J.E.; Sykes, 
E.C. (eds.) (Central Electricity Generating Board, Berkeley (UK). 
Berkeley Nuclear Labs.). London; Metals Society (1975). 

From International conference on the a metallurgy of 
reactor fuel elements; Berkeley, UK (2 Sep 1973). 

A method of calculating temperature profiles in fuel and 
cladding of fast reactor pins for any azimuthal variation of the gap 
transfer coefficient is presented. The most famous fuel pin design 
codes used in the reactor technique assume ideal geometries of fuel 
and gap; they are based on the assumption that fuel and cladding are 

ect and concentric cylinders during the whole irradiation period. 
n reality, this geometry is most unlikely, and a method of calculat- 
ing the temperature profile in fuel and cladding taking any arbitrary 
gap shape into account is presented. The calculation method consists 
mainly of a Fourier transformation of all irregularities in order to 
transform even step-functions into functions with continuous deriva- 
tive. The Fourier coefficients are calculated by discretization. The 
gap heat transfer coefficient takes the actual surfaces, including 
ae and kinetic gas theory into account. The Ea 
m has been applied to SNR-type fuel leading to the following 
conclusions: (a) fuel pellet eccentricity is not a design criterion for 
LMFBR oxide fuel pellets; (b) fuel cracking and its consequences on 
the gap heat transfer coefficient are important problems which have 
to be taken into account in pin design and in post-irradiation exami- 
nations. 


22312 Clad data for fuel-element simulation models. Matthews, 
J.R. (UKAEA Research Group, Harwell. Atomic Energy Research 
Establishment). pp 320-324 of In Physical metallurgy of reactor fuel 
elements. Harris, J.E.; Sykes, E.C. (eds.) (Central Electricity Gener- 
ating Board, Berkeley (UK). Berkeley Nuclear Labs.). London; 
Metals Society (1975). 
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From International conference on the physical metallurgy of 
reactor fuel elements; Berkeley, UK (2 Sep 1973). 

In fast reactors, clad voidage dominates the fuel-element 
behaviour. Empirical fits have mainly been used to express voidage 
experimental data. A semi-empirical method is now available and 
extrapolations to conditions outside the experimental range can be 
made with more confidence. The clad behaviour is also controlled 
by thermal and irradiation creep. Although an estimate of the 
magnitude of irradiation creep has been made, its variation with 
temperature is not yet known. Several theoretical models have been 
put forward and their likely effect on clad deformation profiles is 
described. Thermal creep is potentially more damaging than irradia- 
tion creep, but its role in fuel-element deformation is less certain than 
that of irradiation creep. The likely range of its effects, together with 
the present uncertainty in its value are described. 


22313 Fuel-element performance modelling. Shewmon, P.G. (Ar- 
gonne National Lab., Ill. (USA)). pp 291-296 of In Physical metallur- 
gy of reactor fuel elements. Harris, J.E.; Sykes, E.C. (eds.) (Central 
Electricity Generating Board, Berkeley (UK). Berkeley Nuclear 
Labs.). London; Metals Society (1975). 

From International conference on the physical metallurgy of 
reactor fuel elements; Berkeley, UK (2 Sep 1973). 

The designers and operators of fast power reactors face the 

roblem of predicting fuel element performance in a new reactor 
trom results on fuel elements of different geometry, tested in a 
different nuclear environment. Fuel element performance codes have 
been developed to systematically use the available information to 
give the best possible answers to these questions. To date, the main 
benefit of such codes has been their contribution to an understanding 
of the relationship between materials behaviour and fuel element 
behaviour. The limitations placed on code development by lack of 
understanding of materials as well as the approach taken to over- 
come earlier limitations are discussed. Numerous examples of appli- 
cations are given. 


22314 Device for internally clamping the elements of a nuclear 
reactor. Brynsvold, G.V.; Shyder, H.J. Jr. (to Energy Research and 
Development Administration, Washington, D.C. (USA)). French 
Patent 2,275,852/A/. 18 Jun 1975. 11p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France); priority claim: 20 Jun 1974, US. 

The device according to the invention is characterized by 
shoe-units mounted on each fuel-element or on each control- 
member, each shoe-unit comprising a large contact surface adapted 
to transfer load while the reactor is in operation. The cam-surfaces 
are loaded only during the oe or loosening operations, means 
for separating the elements for their operation and pre-loaded shoes 
capable of yielding resiliently and mounted on both sides of the 
element allow thermal expansion and swelling due to irradiation. 
Such a device is suitable, in partiular, for liquid-metal-cooled fast 
breeder reactors. 


22315 Support system for the fuel and fertile elements of a gas- 
or steam-cooled reactor. Grundmann, M. (to Licentia Patent-Verwal- 
tungs GmbH). German(FRG) Patent 1,908,379/B/. 19 Jun 1975. 4p. 
(In German). 
3 figs. 

For the fuel elements or breeder subassemblies of a steam- or 
gas-cooled fast reactor a support is provided which is acting against 
the force caused by the coolant flowing upwards. The elements are 
arranged in groups in the form of element boxes around a guide tube 
for control elements or a tie rod. They have got hexagonal cross 
sections and form a module. Projections at both ends of the elements 
are supported in openings of the base grid plate as well as of the 
upper supporting plate. The guide tubes and the tie rods are addi- 
tionally secured in axial direction by locking devices. The shape of 
the support plat is adapted to the area of the proper module. In order 
to clamp the elements of a module with each other, the elements are 
inclined towards the central longitudinal axis; i.e. the distance be- 
tween the center of the guide tube and the center of the projections 
of the elements is smaller in the supporting plate than in the base grid 
plate. The outer modules have each got a stretching device acting 
against the core shell. 


22316 Effect of system variables on departure from nucleate 
boiling in the Clinch River Breeder Reactor Plant steam 
Leonard, J.R. Contract E(04-3)-0893. New York; American Society 
of Mechanical Engineers (1976). 9p. (CONF-760944—2). 

From IEEE-ASME joint power generation conference; Buf- 
falo, New York, United States of America (USA) (19 Sep 1976). 

A computer model of the Clinch River Breeder Reactor Plant 
(CRBRP) steam generator system is described and used to illustrate 
the effect of system design and operating parameters on evaporator 
nucleate boiling characteristics. Of primary interest in the study are 
the temperature differences at the point of departure from nucleate 
boiling (DNB) since they directly influenced cyclic stresses in the 
unit. System variables studied include plant power level, recircula- 
tion pump characteristics, and wall surface fouling. Temperature 
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differentials are determined for the reference design conditions and 
these are compared with alternate approaches. 


22317 (ERDA-tr—248) Fast neutron reactors. (CEA, 75 - Paris 
(France)). 1976. bpp of Informational notes, No. 6, June 
00. 


1976. . — NTIS $4.00. 

 LMFBR program in France is described. Included are 
comments on the LMFBR fuel cycle, economics, development of 
LMFBR technology, Rarsodie and Phenix operation, Super Phenix 
planning, reactor safety, and environmental effects. The utilization of 
wste heat from an isotope separation plant at Pierelatte in green- 
houses is discussed. (DG) 


22318 Optimization of fast power reactors by means of a nonlin- 
ear method. Dumitrescu, H.; Pavelescu, M.; Purica, I. 
(Institutul de Fizica Atomica, Bucharest (Romania)). Atomkernener- 
gie; 28: No. 3, 172-174(1976). 

6 tabs.; 5 refs. 

This paper presents the application of a non-linear program- 
ming method for the material distribution optimization in a fast 
reactor. The optimal criterion chosen is the minimizing of the mass 
of fissile material together with restrictions on power and doubling 
time. The SUMT method was applied to solve the mathematical 
problem of non-linear programming. 


22319 (EURFNR—1264) Fuel pin irradiation test with integrat- 

ed variation of fuel density: FR 2 capsule, test group 5a. Kummerer, 

K.; Weimar, P. (Gesellschaft fuer Kernforschung m.b.H., Karlsruhe 

emg y, F.R.)). May 1976. Translation of KFK—1886. 234p. Dep. 
8.00. 


Work performed under United States—Euratom Fast Reactor 
Exchange Pro , 

e fuel pin irradiation experiments in the Karlsruhe research 
reactor FR 2 include the Capsule Test Group 5a. In the 9-pin 
specimens of this test group containing UO2-PuO, fuel the fuel 
density and burnup parameters are varied in a specific manner. In 
order to minimize the disturbing influences of changing irradiation 
conditions, the density variation was included in each specimen. In 
this socalled “Integrated Density Test’ every specimen contained 4 
different fuel densities adjacently positioned. Thus, the 4 density 
stages in one pin were exposed to an identical irradiation history, 
independent o' —— changes in the FR 2. The irradiation was 
performed in 3 Na/PbBi-capsules—each loaded with 3 pin speci- 
mens—at linear rod powers of about 500 W/cm, clad surface tem- 
peratures of about °C up to the 3 burnup stages, 6, 17 and 47 
MWd/kg M. The 80 mm long fuel column in every pin was 
composed by 84, 87, 90 and 93 percent th.D. fuel portions. The SS 
cladded pins had an outer diameter of 7 mm. Two out of the 9 
irradiated pins were ruptured, the reason being not definitely known. 
The report presents the _—— of the experiment, the detailed 
description of design, specification and fabrication of the pin speci- 
mens, the irradiation history, and the post irradiation examination. 
The final evaluation demonstrates that structural changes in the fuel 
are systematically related to the original fuel “ensity. 


22320 Liquid metal cooled fast breeder nuclear reactors. Barnes, 
S. (to UKAEA). British Patent 1,444,238/B/. 28 Jul 1976. 7p. 

Reference is made to liquid metal cooled fast breeder reactors 
of the ‘pool’ kind. In this t of reactor the irradiated fuel is 
lowered into a transfer rotor for removal to storage facilities, this 
rotor normally having provision for the —— storage of 20 
irradiated fuel assemblies, each within a stainless steel bucket. For 
insertion or withdrawal of a fuel assembly the rotor is rotated to 
bring the fuel assembly to a loading or discharging station. The 
irradiated fuel assembly is withdrawn from the rotor within its 
bucket and the total weight is approximately 1000 kg, which is lifted 
about 27 m. In the event of malfunction the combination falls back 
into the rotor with considerable force. In order to prevent damage to 
the rotor fracture pins are provided, and to prevent damage to the 
reactor vessel and other parts of the reactor structure deformable 
energy absorbing devices are provided. 


22321 International breeder reactor development. Traube, K. 
Atomwirtsch., Atomtech.; 21: No. 9;10, 471-479(Sep 1976). (in 
German). 

From Reactor meeting; Duesseldorf, Germany, F.R. (30 Mar 


1976). 
figs.; 3 tabs. 

For more than a decade, sodium cooled breeder reactors have 
now been in the focus of advanced nuclear power development in 
the major industrialized countries. In the sixties, a total of seven 
small experimental nuclear power stations were commissioned. Two 
of these have been shut down in the meantime, the others continue 
to work satisfactorily, their main purpose being the development of 
fuel elements. The years 1972-1974 saw the commissioning of the 
prototype power stations in the 300 MWe power category in France, 
the United Kingdom and the Soviet Union. Presently, other experi- 
mental reactors are under construction in the Federal Republic of 
Germany, Italy, Japan, the United States, plus another Soviet 600 
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MWe prototype reactor and the SNR 300 DeBeNeLux prototype at 
Kalkar. A comparison of the technological features either imple- 
mented or planned in the prototype and experimental power plants 
and of their fuel elements reveals a remarkable similarity in the basic 
concepts pursued in different countries. The two types of breeder 
reactors, viz. the loop and the | types, show a closer resemblance 
to each other than do pressurized and boilling water reactors. The 
growing awareness of administrative —- emerging in the ap- 
proaching phase of the introduction of large breeder power stations 
in a number of European countries has recently led to a ini 
effort in the structure of industries and to tentative steps towards 
international cooperation on a broad basis. 


22322 Development and operating experience with breeder reac- 
tors. Wethe, P.I. (Institutt for Atomenergi, Kjeller (Norway)). Jngen- 
ioer-nytt; 12: No. 75, 16-20(17 Sep 1976). (In Norwegian). 

The background of breeder reactor technology is briefly 
treated and, while the light water/thorium cycle is mentioned, the 
FBR type reactor is stated to be in practice the only breeder system 
of practical significance today. The development of FBR type 
reactors in USA, USSR, France and the UK is briefly surveyed, and 
the plans for future development of commercial size plants are 
described. In discussing operating experience, the Enrico Fermi 
accident is mentioned, as are the sodium leakage at BN-350 and the 
technical problems with the PFR. In general operating experience 
shows that satisfactory breeding ratios can be achieved and that 
detection and repair of sodium/water leakages can be very difficult. 
On the other hand Phenix has proved very reliable. 


REGULATION AND LICENSING 


REFER ALSO TO CITATION(S) 22626 


(AED-Conf—75-769-093) Enabling legislation and regula- 
tory determinations for a nuclear power programme. Ha-Vinh, P. 
——— Atomic Energy Agency, Vienna (Austria)). 1975. 5p. 
INIS. 
From IAEA interregional training course on nuclear power 
sear rn and implementation; Karlsruhe, F.R. Germany (8 
1975). 


Included are a broad definition of the scope of enabling 
legislation, identification of branches of laws involved in the licens- 
ing and regulatory control, an overview of some typical licensing 
practices and provisions, and some specific legislative or regulatory 
requirements including financial security to cover nuclear liability. 


22324 (AED-Conf—75-769-123) Legislative and regulatory as- 
pects of nuclear power reactor licensing in the U.S.A. Shapar, H.K. 
oy acme Commission, Washington, D.C. (USA)). 1975. 
21p. INIS. 
From IAEA interregional training course on nuclear power 
seer ‘iat and implementation; Karlsruhe, F.R. Germany (8 
1975). 


The paper provides a general overview of the following 
topics: 1) the origins, statutory basis and development of nuclear 
power plant regulations in the USA. Salient provisions of the 
Atomic Energy Act of 1954 as amended, and of the Energy Reorga- 
nization Act of 1974, as amended, are briefly described; 2) the 
nuclear power plant design-licensing-construction cycle, including a 
description of the various actions which must be taken by a license 
applicant and by the USNRC before a nuclear power plant can be 
constructed and placed on-line; 3) the regulatory changes instituted 
under existing statutory authority to shorten the over-all design- 
licensing-construction cycle. These regulatory reforms include revi- 
sions in NRC's rules of practice, improvements in consistency and 
predictability of licensing reviews through use of standard review 
plans and issuance and use of new regulations and regulatory guides, 
use of a regulatory requirements review committee to monitor 
changes in design and construction requirements for nuclear power 
plants, use of a limited work authorization procedure to permit 
certain construction work to proceed prior to issuance of a construc- 
tion permit, i emphasis on standardization; 4) NRC's 
et agp licensing reform legislation, H.R. 7002 and S. 1717. The 

concepts of H.R. 7002 and S. 1717 - separate and early site 
reviews and decisions and standardized facility designs - are ex- 
ag and the principal provisions of the legislation are described. 

latter include authority to encourage open and advance plan- 
3 authority to strengthen Federal-state cooperation, standby 
authority to allow, under certain conditions, interim operation of 
nuclear power reactors in advance of a hearing, authority 
confirmatory of NRC’s limited work authorization procedure. The 
paper concludes with a brief summary of the anticipated benefits of 
the proposed legislation. 


22325 (HEDL-WHAN—17(Rev.9)) Instructions for submittal 
and control of FFTF design documents and design related documenta- 
tion. Grush, R.E. (Hanford Engineering Development Lab., Rich- 
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land, Wash. (USA)). Oct 1976. Contract E(45-1)-2170. 118p. Dep. 
NTIS $5.50. 


This document provides the system and requirements for 
management of FFTF technical data pr by Westinghouse 
Hanford (HEDL), and design contractors, construction contrac- 
tor and lower tier equipment suppliers. Included in this document 
are provisions for the review, approval, release, change control, and 
accounting of FFTF design disclosure and base documentation. Also 
included are provisions for submittal of other design related docu- 
ments for review and approval consistent with applicable require- 
ments of RDT-Standard F 2-2, “Quality Assurance Program Re- 
quirements.” 


22326 (RDT-M—3-10(Rev.)(4-76)) Nickel—molybdenum—chro- 
mium alloy seamless pipe and tubes (ASME SB-167 with additional 
requirements). (Energy Research and Development Administration, 
Washington, D.C. (USA). Div. of Reactor Research and Develop- 
ment). 24 Nov 1976. Contract W-7405-ENG-26. 7p. RSO. 

The standard covers nickel—molybdenum—chromium alloy 
seamless pipe and tubes for nuclear and associated applications. 
Included are general requirements, basis of purchase, and additional 
es pertaining to heat treatment, chemical analysis checks, 

tension tests. (DG) 


22327 (RDT-M—4-2(Rev.)(4-76)) Austenitic stainless steel cast- 
ings (ASME SA-351 with additional requirements). (Energy Research 
and Development Administration, Washington, D.C. (USA). Div. of 
Reactor Research and Development). 24 Nov 1976. Contract W- 
7405-ENG-26. 7p. RSO. 

The standard covers austenitic stainless steel castings for 
nuclear and associated applications. Included are general require- 
ments, basis of purchase, additional requirements, and optional pro- 
visions. (DG) 


22328 (RDT-M—7-6(Rev.)(4-76)) Precipitation-hardening stain- 
less steel bars, shapes and forgings (ASME SA-564 with additional 
requirements). (Energy Research and Development Administration, 
Washington, D.C. (USA). Div. of Reactor Development and Dem- 
onstration). Apr 1976. Contract W-7405-ENG-26. 12p. RSO. 

This standard covers precipitation-hardening stainless steel 
bars, shapes, and forgings for nuclear and associated applications. 


22329 (REG/G—4.13(11-76)) Performance, testing, and proce- 
dural specifications for thermoluminescence dosimetry: environmental 
applications. (Nuclear Regulatory Commission, Washington, D.C. 
(USA). Office of Standards Development). Nov 1976. 2p. NUREG. 

Thermoluminescence dosimetry (TLD) is widely used to 
measure levels of X and gamma radiation in the environs of NRC- 
licensed nuclear facilities. The guide provides minimum acceptable 
performance criteria for TLD systems used for this purpose. It also 
provides procedures for calibration, field application, and reporting. 


22330 Act No 1860 of 31 December 1962 of the President of the 
Republic on the peaceful uses of nuclear energy as amended at 10 May 
1975. Nucl. Law Bull., Suppl; No. 16, 3-21(Nov 1975). (In English 
and French). 

Translation of Italian Basic Act No 1860 pemeanetiing all the 
successive amendments made thereto as at 10 May 1975. 

This English and French translation of Act No 1860 on the 
Peaceful Uses of Nuclear Energy incorporates and indicates the 
successive amendments made since the Act was published in 1962. 
Act No 1860 is a Basic Act covering all nuclear activities in Italy 
(regime for ores and nuclear materials, construction and operation of 
nuclear installations, third party liability, patents, penal provisions...). 
Given its general character it has been the subject of numerous 
implementing regulations. The most important, and most recent 
amendment, is emboided in a Decree of the President of the Repub- 
lic dated 10th May 1975 which covers the provisions of the third 
party liability of operators of nuclear installations; its purpose is to 
embody in Italian domestic law the principles of the Paris Conven- 
tion and Brussels Supplementary Convention on nuclear third party 
liability whose ratification was approved by Parliament in 1974. 


22331 (RDT-M—7-3T(Rev.)(4-76)) Alloy steel bars and shapes 
(ASME SA-479 with additional requirements). (Energy Research and 
Development Administration, Washington, D.C. (USA). Div. of 
Reactor Development and Demonstration). Apr 1976. Contract W- 
7405-ENG-26. 12p. RSO. 


22332 (RDT-E—6-25T(Rev.)(9-76)) Control rod absorber pin 
for liquid metal fast reactors. (Energy Research and Development 
Administration, Washington, D.C. (USA). Div. of Reactor Research 
and Development). Sep 1976. Contract W-7405-ENG-26. 14p. RSO. 

This standard establishes the requirements for abso pins 
for liquid metal fast reactor control rod assemblies. Included are a 
listing of applicable documents, technical requirements, quality as- 
surance requirements, preparation for delivery, and notes and order- 
ing data checklist. 


22333 (RDT-E—6-30T(Rev.)(9-76)) Absorber pin boron carbide 
pellet. (Energy Research and Development Administration, Wash- 
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ington, D.C. (USA). Div. of Reactor Research and Development). 
Sep 1976. Contract W-7405-ENG-26. 12p. RSO. 

The standard establishes the requirements for boron carbide 
pellets for use in nuclear reactor control rod absorber pins. Included 
are a listing of applicable documents, technical requirements, quality 
assurance requirements, preparation for delivery, and notes and 
ordering data checklist. 


22334 Atomic Energy Authority reactor policy review. Hill, J. 
(UKAEA). Atom (London); No. 239, 231-235(Sep 1976). 

The purpose of this paper, by Sir John Hill, Chairman of the 
United Kingdom Energy Authority, is to summarise discussions held 
by the UKAEA in June and July 1976 concerning the prospects of 
its Steam Generatin, ng Heavy Water Reactor programme. The back- 
ground of recent SGHWR decisions is first given, followed by an 
account of factors to be considered, which include electricit 4 
demand and public expenditure. The present status of the SGHW 
programme is summarised, together with progress with the Ad- 
vanced Gas Cooled Reactor and the Pressurised Water Reactor. 
Progress overseas is also discussed. Fast reactors are also brought 
into the picture, and problems for the nuclear power generation 
industry are summarised. An analysis is made of the present situation 
and recommendations are made for work affecting policy decisions. 


22335 Reactors for power stations are not hot goods. The safety 
net against the abuse of nuclear technologies is tightly knit. Hossner, 
R. Handelsblatt; 31: No. 162, 5(Sep 1976). (In German). 

1 fig. 

The discussion about the question if the A-bomb will be 
delivered within the frame of the delivery of nuclear plants to 
underdeveloped countries was revived by the German-Brazilian 
contracts concerning the development of the Brazilian nuclear 
energy infrastructure signed about 1 year ago. The a 
government and industrial agreements have become a widel 
ticed model for an internationally acceptable technology transfer os 
the nuclear-technical sphere after their conclusion. 


22336 Denmark waits with nuclear power. But the decision is 
contrary to the new energy plan. Tek. Ukebl.; 123: No. 38, 24,26(16 
Sep 1976). (In Norwegian). 

The politically based decision, announced in August 1976, 
that the government had postponed a decision on the introduction of 
nuclear power in Denmark, is discussed. It is pointed out that the 


fulfillment of the energy plan presented by the government as lately 


as May, will now be problematical. 


22337 Use of mixed urani lutonium oxide fuels in light- 
water nuclear power reactors. Fed. Regist. (Wash., D.C.); 41: No. 183, 
40506-40510(20 Sep 1976). 

From Energy, 10CFR50, 10CFR51, Nuclear Regulatory 
Commission. Licensing of production and utilitization facilities; li- 
censing and regulatory policy and procedures for environmental 
protection. 

The proposed amendments extend acceptance criteria for 
emergency core cooling systems (ECCS) for for light-water nuclear 
power reactors to such reactors fueled with mixed-oxide pellets 
within cylindrical Zircaloy cladding and impose additional standards 
for use of mixed-oxide fuel in light-water nuclear power reactors 
under specified conditions. Proposals also provide that, under speci- 
fied conditions, an amendment of an existing license to authorize the 
substitution of a mixed-oxide fuel for a portion of the uranium oxide 
fuels to be included among those categories of action for which 
preparation of an environmental impact statement, negative declara- 
tion, or environmental impact statement is not required. Assessment 
of environmental effects is extended to include no recycle, recycle of 
uranium, and recycle of uranium and plutonium plus the effects of 
transportation of nuclear fuel and solid waste in connection with 
LWR reactor operation. (PCS) 


22338 (REG/G—1.105(Rev.1)(11-76)) eet setpoints. 
(Nuclear Regulatory Commission, Washington, 4 (USA). Office 
of Standards Development). Nov 1976. 2p. 

The guide describes a method acceptable to a NRC staff for 
complying with the Commission's regulations with regard to ensur- 
ing that the instrument setpoints in systems important to safety 
initially are within and remain within the ——- limits. The 
Advisory Committee on Reactor Safeguards has been consulted 
concerning this guide and has concurred in the regulatory position. 


22339 (REG/G—1.114(Rev.1)(11-76)) Guidance on being opera- 
tor at the controls of a nuclear power plant. (Nuclear Regulatory 
Commission, Washington, D.C. (USA). Office of Standards Devel- 
opment). Nov 1976. 2p. NUREG. 

The guide describes a method acceptable to the NRC staff for 
complying with the Commission's regulations that require an opera- 
tor to be present at the controls of a nuclear power plant. The 
Advisory Committee on Reactor eas ym has been consulted 
concerning this guide and has concurr the regulatory position. 


22340 (REG/G—1. eo 8)(11-76)) Code Case acceptability: 
ASME Section III design and fabrication. (Nuclear Regulatory Com- 
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mission, Washington, D.C. oa. Office of Standards Develop- 
ment). ies 1976. 7p. NUREG 

The regulatory guide lists those Section III ASME Code 
Cases oriented to reactor coolant pressure boundary component 
design and fabrication that are generally acceptable to the NRC staff 
for implementation in the licensing of light-water-cooled nuclear 
power plants. 


22341 (REG/G—1.85(Rev.8)(11-76)) Code Case acceptability: 
ASME Section III materials. (Nuclear Regulatory Commission, 
Washington, D.C. (USA). Office of Standards Development). Nov 
1976. 7p. NUREG. 

regulatory guide lists those Section III ASME Code 
Cases orien to reactor coolant pressure boundary component 
materials and testing that are generally acceptable to the NRC staff 
for implementation in the licensing of light-water-cooled nuclear 
power plants. 


ECONOMICS 


22342 tag lt Nuclear fuel, mass balances, conver- 
sion ratio, doubling time, and uncertainty. Vondy, D.R. (Oak Ridge 
National —_ bene (USA)). Nov 1976. Contract W-7405-ENG-26. 
76p. Dep. NTIS $5.00. 

accmation on the performance aspects of nuclear power 
plants is presented concerning conversion ratio, criticality, primitive 
economic analysis, stable breeder-converter industry, doubling time, 
breeder industry economic benefit, defining nuclear fuel, recommen- 
dations, and uncertainty. 


22343 (TID—27206) Nuclear power, uranium ore, and enrich- 
ment projections through year 2000. Cox, L. (comp.). (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Jan 1976. 
Contract W-7405-ENG-48. 42p. Dep. NTIS $4.00. 

Results are presented of a survey of U.S. nuclear power 
considerations conducted for the following purposes: (1) to summa- 
rize worldwide nuclear power trends, (2) to look at U.S. nuclear 
power growth in more detail, (3) to assess the impact on U.S. 
uranium reserves, (4) to assess the impact of U.S. uranium enrich- 
ment capacity, (5) to look at the implications of new separation 
techniques, and (6) t> look at plutonium production. (DG) 


22344 World energy resources and their challenge to science. 
Cottrell, A.H. pp 3-10 of In Physical metallurgy of reactor fuel 
elements. Harris, J.E.; Sykes, E.C. (eds.) (Central Electricity Gener- 
ating Board, Berkeley (UK). Berkeley Nuclear Labs.). London; 
Metals Society (1975). 
From International conference on the _ metallurgy of 
reactor fuel elements; Berkeley, UK (2 Sep 1973 
The era of cheap oil and fuel is coming to an end and 
science and technology must face the challenge of helping to bring 
about the transition to other energy sources, at lower cost. Hydroe- 
lectricity has been developed almost to its limit and other forms of 
ym y such as tidal power, geothermal and solar energy have their 
vantages for use in the UK. Consideration of fossil fuels sug- 
pa that one of the greatest developments in mony technology 
during the next ten years will be the production on a e commer- 
cial scale of high grade fuel gas by complete tion and 
desulphurization of coal. Considering nuclear power, fast breeder 
reactors could not make a really large contribution until the 1990s. It 
is essential to progress with nuclear fusion, although all the technical 
part of the development still lies ahead. Meanwhile, the possibilities 
of providing and using energy more efficiently should be examined. 
Systems deserving more serious cons./eration are district heating 
and domestic heat pumps. 


22345 Un modele pour la France. (Energetic model 
for France). Finon, D. Paris, France; Centre National de la Re- 
cherche Scientifique (1976). Ip. (In French). 

This book is a summary version of the content of a 3rd cycle 
thesis in the field ‘Economics of Energy’ presented at the Grenoble 
Social Sciences University, in March 1975. The optimization ap- 
proach in the energy sector is briefly precized in view of c' 
the economic bases of the models. The field of action of the 
ENERGIE model is then defined, the decision structure and the 
specific situation of the French energy sector being taken into 
account. The principles of the model and the simplifying hypotheses 
for the representation and formalism of this sector are presented. 
The data and parameters used are defined with the results optimiz- 
ation. 


22346 Forecast of nuclear energetics. Sikora, W. Przegl. Gorn.; 
32: No. 2, Yap en et (in Polish). 

The forecast concerning the development of nuclear energe- 
tics is presented. Some information on economics of nuclear power 
= is given. The nuclear fuel reserves are estimated on the 

kground of power resources of the world. The safety and envi- 
ronment protection problems are mentioned. 





MAY 15, 1977 


a _ Aspects of the economic policy of nuclear energy pro- 
Thiriet, L. (CEA, 75 - Paris (France)). Rev. Energ.; 27: No. 
580, 8 P.30(Feb 1976). (In French). 
authors wonders what would involve for the French 
economy, Lag we had to resort to nuclear power: compulsory financial 
effort, long delays for creating the ww gh industrial equipment, 
cost for supply safety of fissile material, on balance of 
payments, energy price fa gene 0 and on tion. It is con- 
cluded that nuclear $m lant pve ode does not demand 
excessive financial effort, it uld only be a question of planning 
and when oil prices are fivefold multiplied, speeding up of nuclear 
power plant programmes constitutes the only possible counterstroke 
if one is to avoid severe losses in balance of payments. 


22348 Safety and exportation of nuclear power stations. Cou- 
dray, M.; Perrais, J.P. (Societe Franco-Americaine de Constructions 
Atomiques (FRAMATOMEB), 92 - Cour*evoie (France)). Ann. 
Mines; 182: No. 3, 23-132(Mar 1976). (In French). 

Safety problems arising from exportation are especially han- 
died through the French exportation of PWR stations. Regulation 
differ widely from one country to another. However, very large use 
of American regulations is made and frequently there is a tendency 
to harden such or such clause in the quotation. Industry must wd 
ready to give satisfaction to such demands of customers. Sometimes 
also, it is a mere duplication of French stations which is above all 
looked for. In that case, it is the problem of using French regulations 
abroad which arises. Desirable changes in examination proceedings 
are analyzed together with a French regulation effort aiming to 
make easier the promotion of their use abroad. Finally, safety may be 
a factor of success for exportation attempts. It is shown how useless 
some outbiddings may be, but also how, on the contrary, speeding 
up of research and development effort towards specific safety prob- 
lems in case of exportation, is to be promoted. 


22349 Mysteries of nuclear programs. Gouni, L. (Electricite de 
France, 75 - Paris). Rev. Energ.; 27: No. 281, 138-153(Mar 1976). (In 
French). 

The possibilities offered to electricity which is considered as 
main nuclear power vector in years to come are studied. Here are 
described simplified methods used in France by EdF in order to 
determine how much power should be necessary and to research 
from those needs the best structure for production equipment. A 
practical example with figures is given out. 


of reduced 
plants). Stockholm, Sweden; Departementets Offsetcentral (Apr 
1976). 49p. (In Swedish). 
Request number Ds I 1976:1. 
uences of a ceasing of nuclear power production 
in Sweden are discussed in one investigation by the Swedish State 


Ppower Board and one by the Sw Finance Department. The 
Swedish State Power Board has investigated the technical and 
exonomical possibilities to replace nuclear power production with 
other types of electric power production. ts for wasted invest- 
ments in nuclear Fy plants are estimated to 10-29 milliards 
Swedish crowns. Swedish Finance Department has investigated 
the consequences of a reduction of nuclear power on the Swedish 
economy and the employment. The consequenses are shown to be 
highly dependent of the date for the ceasing of nuclear power 
production. Two dates 1980 and 1985 are discussed. For the later 
date 1985 the possibilities to replace nuclear power partly with oil- 
or coal-based electric power are anticipated to be quite good. 


22351 Scientific of the various types of 
reactors, the French nuclear program. Toureau, P. (Electricite de 
ay elt 75 - Paris). Mediterr. Med.; No. 98, 13,15-21,24,26(Apr 1976). 
French). 
The fundamentals of radioactivity and nuclear energy are 
stated, and the various types of reactors described. An insight is 
given of the French nuclear policy. 


22352 Donte of cates satay & Se geem cau te Se 
Federal German Republic. Mandel, (Rheinisch-Westfaelisches 
Elektrizitaetswerk AG., 4. (Germany, F.R.)). 
Elektrizitaetswirtschaft; 75: No. 20, 642-646(Oct 1976). (In German). 


4 

With the object of reducing the dependence of power supply 
on mineral oil, and to cover for long periods the increasing power 
requirement in the future, nuclear energy has an important part to 
play. In this the contribution to covering the power requirements of 
the Federal German Republic will increase from the present 2%, to 
13% to 16% in the year 1985. The contribution to the whole 
generation of electricity will increase in the same period from 
approximately 7.5% to about 40%. The development of light-water 
reactors began with the construction of the experimental atomic 
power station at Kahl in the year 1951 and reached its present peak 
when the nuclear power-station block unit Biblis A was taken into 
operation. The light-water reactors, due to their state of develop- 
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ment and their economic advantages, will continue to take over in 
the future the greater part of the additional output of nuclear power 
stations. With the introduction of the fast breeder the energy content 
of the uranium reserves will be increased many times. The utilisation 
of the heat from high-temperature reactors for refining coal makes it 

ible for nuclear energy to gain admission inte the gas and 
ae market and offers new applications for coal reserves inside 
the country. 


CONSTRUCTION AND OPERATION 
REFER ALSO TO CITATION(S) 22356, 22668 


FUEL CYCLE 


REFER ALSO TO CITATION(S) 21761, 21793, 21794, 21799, 
21800, 21801, 21802, 21803, 21804, 21810, 21817, 21818, 21821, 
21832, 21859, 21874, 21890, 22240, 23274, 23301, 23385 


22353 panty Nuclear fuel for light water ae 
Problems and Etemad, A. (Atomic Energy Organizatio: 
of Iran, Teheran). 29 Apr 1976. 18p. (CONF-7504121—1). INIS. 

From Mechanical engineering congress witt emphasis on 
energy; Shiraz, Iran (28 Apr 1975). 

The goal of the sea speech is to point out some of the 
now-a-day existing problems related to the fuel cycle of light water 
reactors and to foresee their present and future solutions. Economi- 
cal aspects of nuclear power generation have been aperyen 
improving, partly through technological advancements and 
due to the enlargement of unit capacity. The fuel cycle, defined i 2 
the course of this talk, discusses the exploration, mining, ore concen- 
tration, purification, conversion, enrichment, manufacturing of fuel 
elements, their utilization in a reactor, their discharge and subse- 
quent storage, reprocessing, and their re-use or disposal. Uranium 
market in the world and the general policy of several uranium 
owning countries are described. The western world requirement for 
uranium until the year 2000, uranium resources and the nuclear 
power programs in the United States, Australia, Canada, South 
Africa, France, India, Spain, and Argentina are discussed. The 
participation of Iran in a large uranium enrichment plant based on 
French diffusion technology is mentioned. 


22354 Role of analytical chemistry in the fission cycle work by 
ECN. van Paaphorst, J.G.; Slanina, J. (Energieonderzoek Centrum 
Nederland). Atoomenerg. Haar Toepass.; 18: No. 10, 266-274(Oct 
1976). (In Dutch). 

Quality control aspects are examined for various aspects of 
nuclear fuel cycle analyses with special reference to uranium and 
plutonium oxides, steel, zirconium, water and sodium. Comparative 
results are quoted for different analytical techniques for uranium 
using nitrates. A section is included on gas chromatographic spectral 
analyses for samples of H, N, O, CH, Xe, Kr and Ar. Another aspect 
described is the progress made with fission product analyses espe- 
cially for Ce, Cs, Nd and Zr and studies in uranium carbide and 
nitride. 


PROCESS HEAT REACTORS 


REFER ALSO TO CITATION(S) 21547, 21926 


22355 (Juel—1232) by grey 2 calculation of a district 
energy cycle. Hoehlein, B.; Bauer, A.; Kraut, G.; Scherberich, F.D. 
(Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Reaktorbauel te). ~ 1975. 30p. (In German). INIS. 

7 figs.; 1 tab.; 11 refs. 

This paper presents a calculation model for a nuclear district 
energy circuit is presented. Such a circuit means the combination of 
a steam reforming plant with heat supply from a high-temperature 
nuclear reactor and a methanation plant with heat production for 
district heating or electricity production. The model comprises ther- 
modynamic calculations for the endothermic methane reforming 
reaction as well as the exothermic CO-hydrogenation in adiabatic 
reactors and allows the optimization of the district energy circuit 
under consideration. 

22356 Developments in investigations of dual purpose nuclear 
plant features for Egypt. Fouad, H.Y. (Atomic Energy Commission, 
Cairo (Egypt)). Ann. Nucl. Energy; 3: No. 4, 227-231(1976). 

Developments in investigations of dual purpose nuclear 
power plant features for Egypt were conducted with the aim of 
assessing the potentialities of such a plant and its suitability to the 
Egyptian conditions. High points of the results showed the capital 
cost to be 500 to 600 pound/kWe, the fuel cost to be 2 to 4 mills/ 
kWh, and the total generating cost to be 12 to 15 mills/kWh. Steam 
temperature to faliation was 140 C. The optimum mWe to Mgd 
ratio was close to 2.0. Energy cost was 63 C/Mbtu. Desalination 
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lant initial cost was 1000 Pound/K My ut ratio 13.1, load factor 
85% leading to water cost of 90 c, reliminary features for a 
400 mWe-250MGD-PWR plant with iSE-LT evaporator coupled 
were outlined. 


NUCLEAR REACTOR TECHNOLOGY 


REFER ALSO TO CITATION(S) 22552 


22357 Reactor engineering and nuclear power. Andzeyewski, S. 
(Politechnika Warszawska (Poland). Instytut Techniki Cieplne). 
Nukleonika; 20: No. 1, 1-13(1975). (In Russian). 

A short description of the development of various types of 
nuclear power reactors in the world as well as difficulties which 
have been encountered on the way of introduction of nuclear power 
are given. Present status and future in this area are disc . The 
development of nuclear reactor engineering at the Institute of Nucle- 
ar Research in Poland is reviewed. 


22358 Changes in power-supply engineering in the course of time. 
Richter, R.; Roesner, H. (Grosskraftwerk Mannheim A.G. (Ger- 
many, F.R.)). Elektrizitaetswirtschaft; 75: No. 20, 646-653(Oct 1976). 
(In German). 

15 figs 

The an call attention to important discoveries and events 
on the basis of which power-station engineering has been able to 
develop in the last 100 years. By using examples of installations 
which have been constructed they describe the present state of 
power-station engineering up to the present time. Criteria for the 
assessment of power stations at present and in the future are, in 
addition to availability, realistic prices and protection of the environ- 
ment. 


THEORY AND CALCULATION 
REFER ALSO TO CITATION(S) 22342, 23603 


22359 (ANL-AMD-TM—209) One-dimensional transport code 
for one-group problems in plane geometry. Bareiss, E.H.; Chamot, C. 
— National Lab., Ill. _ Sep 1970. Contract W-31-109- 

38. 53p. Dep. NTIS $4.50 

Equations and results are given for various methods of solu- 
tion of the one-dimensional transport equation for one energy group 
in plane geometry with inelastic scattering and an isotropic source. 
After considerable investigation, a matrix method of solution was 
found to be faster and more stable than iteration procedures. A 
description of the code is included which allows for up to 24 regions, 
250 points, and 16 angles such that the product of the number of 
angles and the number of points is less than 600. 


22360 (ANL-CT—76-47) Intrusion of fluid into the inflow 
branch of a 180°-approach mixing tee. Debler, W. (Argonne National 
Lab., Ill. (USA)). Sep 1976. Contract W-31-109-ENG-38. 42p. Dep. 
. NTIS $4.00. 

When the flow rates in the two inlet branches of a 180°- 
approach mixing tee are greatly different, it is possible that the fluid 
with the high velocity may intrude into the conduit in which the low 
velocity fluid is flowing. It is shown that such an intrusion should 
not extend over many pipe diameters. However, if the faster flowin: 
fluid is also the warmer, buoyancy forces may be generated pees 
heat transfer. This in turn may lead to density stratification in what 
would normally be the cooler fluid’s inlet conduit. An extensive 
eddy develops in this branch of the tee which carries warm fluid 
many diameters in the upstream direction of the cooler fluid. In the 
laboratory such an intrusion of warm fluid in the cool fluid branch 
yields large temperature differences between the top and bottom of 
the pipe. Such behavior in prototypic systems could produce delete- 
rious thermal stresses. Two mathematical models have been devel- 
oped to estimate the extent of this density-driven intrusion. One is an 
inviscid model which incorporates two additional simplifyin 
sumptions to give an initial estimate of the significance x f- the 
temperature difference and fluid velocity. This estimate is an initial 
step in an iterative procedure for a numerical solution scheme. The 
second method which is presented is a perturbation solution for a 
low Reynolds number flow. The matching of the solution in two 
regimes will require the numerical solution of equations to determine 
the associated coefficients. Once this is done streamline patterns can 
be drawn for a variety of Froude, Reynolds, and Prandtl numbers. 


22361 (INIS-mf—3186) Collection of a on computer pro- 
grams and methods of physical computations of fast reactors. CMEA. 
(Sovet Ehkonomicheskoj Vzaimopomoshchi, Moscow (USSR). Pos- 
toyanniya Komissiya po Ispol’zovaniyu Atomnoj Ehnergii v Mir- 
nykh Tselyakh). 1975. vp. INIS. 
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From Meeting of specialists on methods and computer 
for ne rare of fast reactors; Dimitrovgrad, USSR 
1 Jul = 
The proceedings are presented of a meeting dealing with fast 
reactor kinetics computer calculations. A separate abstract has been 
prepared for each paper. (DG) 


22362 (INIS-mf—3186, pp p. ote d Finite elements method in 
computation of the neutron distribution in reactor systems. Borise- 
vich, M. (Institute of Nuclear Research, Warsaw (Poland)). 1975. (In 
Russian). 
From Meeting of specialists on methods and computer ag 
ams for physical calculations of fast reactors; Dimitrovgrad, USSR 
1 Jul 197 
In Collection of reports on computer programs and methods 
of physical computations of fast reactors. 
A listing of computer programs available in Swierk is given. 
There are brief descriptions of potentialities of these programs. The 
lan of works for creation of the algorithms of heightened accuracy 
for transport equations solution is given. The problem of the finite 
elements methods application for solution of this equation is investi- 
gated in more details. 


22363 (INIS-mf—3186, pp 410-422) Application of polynomic 
models of physical parameters in the optimization research of fast 
power reactors. Chirkov, V.A.; Usynin, G.B. 1975. (In Russian). 

From Meeting of specialists on methods and computer = 

rams for physical calculations of fast reactors; Dimitrovgrad, USSR 
1 Jul 1974). 

In Collection of reports on computer programs and methods 
of physical computations of fast reactors. 

Method of application of experiment planning theory is de- 
scribed in the case of the reactor physical parameters simulation. 
Mathematical models of basic physical parameters of reactor are 
created, and accuracy of forecast by polynomials is investigated. The 
numerical data are given for fast power reactor with homgenization 
of heat-generating field of concentration. These data can be used in 
the optimization programs for complex optimization of nuclear 
power plants. 


22364 (INIS-mf—3186, pp 423-433) Some experience of the 
ROKBAR program application on estimation of influence of initial 
constants discrepancy on optimization of fast reactors. Ilyunin, V.G.; 
Murogov, V.M.; Novozhiliv, A.I.; Subbotin, S.A.; Shmelev, A.N. 
1975. (In Russian). 

From Meeting of specialists on methods and computer 
rams for physical calculations of fast reactors; Dimitrovgrad, USSR 
1 Jul 1974). 

In Collection of reports on computer programs and methods 

of physical computations of fast reactors. CMEA. 

Some results of experience gained on the ROKBAR pro- 
grammes complex application on the optimization calculations for 
quantitative estimation of different factors influence are given. These 
programs were used for estimation of the heat-physics constants 
discrepancy, estimation of the strength constants of structural mate- 
rials, uncertain knowledge of the isotopic composition and the group 
constants for duplication time and configuration of high power fast 
reactor. 


22365 (INIS-mf—3186, pp 401-409) Application of the non- 
linear programming methods on optimization of parameters of 
fast power reactor. Karabasov, A.S.; Usynin, G.B. 1975. (In Russian). 

From Meeting of specialists on methods and computer ong 
yal A aon calculations of fast reactors; Dimitrovgrad, USSR 

ul 1974 

In Collection of reports on computer programs and methods 
of physical computations of fast reactors. CMEA. 

The task of ae of physical parameters of fast power 
reactor is formulated as a task of minimization of some non-linear 
multiparameter function in presence of limits. With ae type of 
limitations and on the base of characteristics of the function opti- 
mized, development of the method of minimization was done. Thi 
method is a combination of the method of local linear approximation 
and iterative method of penal functions developed by the authors. 
Convergence and accuracy of determination of extremum of the 
method proposed are investigated. Efficiency of the search algo- 
rithm applied for the method is illustrated by the example of mini- 
mizing of test functions. 


22366 (INIS-mf—3186, pp ona Resonance cross-sections for 
heavy isotopes calculation by means of the program system SUB. 
Khalid, B. (Zentralinstitut fuer Kernforschung, Rossendorf 
bei Dresden (German Democratic Republic)). 1975. (In Russian). 
From Meeting of specialists on methods and computer 
m7 ae hysical calculations of fast reactors; Dimitrovgrad, USSR 
ul 
In Collection of reports on computer programs and methods 
of physical computations of fast reactors. 
The programs system SUB is described. This system is intend- 
ed for accurate calculation of the heavy elements cross-sections. The 
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multilevel approximation and the accidental approximation are 

Sn & Se Sow at Oo Ree lee dees, Me ot ae 

ture dependence of cross-section accounting are briefly de- 

pono th ane nang mg for obtaining and application of the 

be He ae eters. In conclusion some ideas are given on possi- 
ities o' 


is system application on investigations in averaged group 
parameters calculations. 


ena at 86, Bp 267-278) Computer program for fast 
reactor computation by onte-Carlo method with accurate de- 
Satie al cients ack probability. Naumov, V.A.; 
Rozin, S.G.; Pan’ko, V.L. (AN Belorusskoj SSR, Minsk. Inst. Yader- 
noj ee. 1975. - Russian). 
From Meeting of specialists on methods and computer 
os nos  /r calculations of fast reactors; Dimitrovgrad, fad, USSR 
In Collection of reports on computer programs and methods 
of ~~ computations of fast reactors. 
physical algorithm of mathematical program for fast 
diam cateeion by the Monte-Carlo method is described (pro- 
gram MAK). Continuous - oy energy (but not the group) rere 
of the neutron cross sections, neutron spectra and other 
a a yh pee are used. The programs are developed for 
-22 Minsk-32 computers. 


22368 (INIS-mf—3186, pp 101-116) Accuracy yo apd the 
physical characteristics computation 


- reactors 
er programs on simple models. Novozhilov, A.L; “Subbotin S. A; 
Shafrygin, B.F.; Bobrov, S.B.; Zhukov, A. ¥’.; Nikol'skii, R.V.; Kev- 
roleva, Z.G.; Klimiv, A.D.; Usynin, G.B. 1975. (In Russian). 
From Meeting of specialists on methods and computer a 
= 7 ade calculations of fast reactors; Dimitrovgrad, USSR 
1 1 
In Collection of reports on computer programs and methods 
of physical computations of fast reactors. CM 
The necessity of check computations of physical sa ee 
tics of fast reactors using different computer programs develo, 
different institutions and using simple models (test variants) is tg 
The results of comparison of some computations (criticality, critical 
mass) for some variants of reactors by different computer pro — 
of one and two-di calculation by different calc 
methods and approximations are given. The computations results 
comparison is done by means of constant system BNAB. 


22369 at - pp 445-453) Non-linear 

method in optimization of fast reactors. Pavelesku, M.; Dumitresku, 
Kh.; Adam, S. (Institutul de Fizica Atomica, Bucharest (Romania)). 
1975. (In Russian). 

From Meeting of specialists on methods and computer oa 

~ — calculations of fast reactors; Dimitrovgrad, USSR 

In Collection of reports on computer programs and methods 
of physical computations of fast reactors. 

Application of non-linear programming methods on optimiz- 
ation of nuclear materials distribution in fast reactor is discussed. 
The programming task composition is made on the basis of the 
reactor calculation dependent on the fuel distribution strategy. As an 
illustration of this method application the solution of simple example 
is given. Solution of the non-linear program is done on the basis of 
the numerical method SUMT. 


22370 (INIS-mf—3186, pp 201- a Cone Computation of fast reactors 
by the embedded elements methods. S , LS.; Sirotkin, A.M. 
= Inzhenerno-Fizicheskij a . (USSR). 1975. (In Rus- 


From Meeting of jalists on methods and computer = 
rat ah aiden of fast reactors; Dimitrovgrad, USSR 

In Collection of reports on computer programs and methods 
of oo — of fast reactors. 

hod is proposed for computation of the neutron field 
in diffuse. in difre approximation for for heterogenous reactor with zones of 
embedded each into another in arbi- 

Can conan. Algorithm of thi of this method is based on utilisation of the 
direct variational methods formalism. A priori analytical integration 
of coordinate functions provides possible savings in computation 
effort. Estimations of the accuracy of the method are given, and 
advantages over traditional direct and finite difference methods are 
demonstrated. 


22371 (INIS-mf—3186, pp 255-266) eine 8 programs 
for calculations of physical characteristics of fast reactors by the 
Monte-Carlo method. Zolotukhin, V.G.; Blyskavka, A.A.; Deeva, 
V.V.s Prokof'eva, Z.A.3 . 


po 
getic ij Inst.). 1975. de hueent 

From Meeting of specialists on methods and compu’ oo 
rams for physical calculations of fast reactors; Dimitrovgrad, U 
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In Collection of reports on computer programs and methods 
of physical computations of fast reactors. 
principles of algorithms of the Monte-Carlo 
method for the fast reactors physical characteristics calculations are 
described. The report contains descriptions of the main algorithms 
used now in FEI for calculation of Ksub(eff) of fission neutrons 
sources and group neutron fluxes in the reactor zones, the modulus 
system of programming and application of these algorithms for M- 
220 computer and possibilities of the modulus library for fast reac- 
tors characteristics computations (geometrical composition of reac- 
tors, used in calculations, system of group constants to be used, 
technical limits and possibilities of separate moduleses. 


22372 Reactor power distribution measuring instrument. T: 
chiya, T. (to Hitach? 1 a Japanese Patent 1975-11035/B/. 3 Feb 
1969. 2p. (In Japanese 

A light- Pipe is a eeaie with a photomultiplier tube to form 
a Cherenkov detector. The end of the light-pipe is inserted into a 
water coolant in a reactor and scanned over spend fuel elements 
immersed therein to measure the Cherenkov light intensity distribu- 
tion depending on the strong emission of gamma rays from these 
elements. Accordingly, the output power distribution of the reactor 
can be obtained. Since the detector head is not immersed in the 
water as is the case in the prior art, a water- and pressure-proof 
structure is not required. 


22373 Nuclear reactor. Motoda, H. (to Hitachi Ltd.). Japanese 
Patent 1975-715/B/. 1 Oct 1971. 9p. (In Japanese). 

Fuel assemblies are arranged in a reactor core about the 
center thereof so as to form in order of increasing radius, Ist, 2nd 
and 3rd concentric cylindrical regions of equal volume. Fuel assem- 
blies of differing fuel enrichment = tors are charged into the respec- 
tive regions so that the infinite multiplication factor of this reactor is 
reduced in the second, first, and third regions, in that order, in co- 
operation with the differing rates of flow of a coolant flowing 
through the fuel assemblies. Thus, at theoretically and experimental- 
ly verified, an optimal charging of fuels into the reactor can be 


22374 Calculations of thermal neutron spectrum using a synthetic 
scattering kernel. Hathout, A.M.; El-Wakil, S.A.; Hussein, A.Z. 
(Atomic Energy Establishment, Cairo (Egypt). Reactor and Neutron 
Physics Dept.). Atomkernenergie; 28: No. 3, 179-182(1976). 

6 figs.; 12 refs. 

The synthetic scattering kernel formalism for a heterogeneous 
medium was developed on the basis that the slowingdown density 
can be expressed in terms of the Green's function of the Sturm- 
Liouville equation. The different orders of the flux in both fuel and 
moderator were defined by a second order differential equation. No 
slowing-down was taken into account in the fuel element. Calcula- 
tions for the spectrum in an infinite homogeneous moderator were 
done in the energy range 0 to 10 KT. Comparison was made with 
Cadilhac model and experimental results, and reasonable agreement 
was obtained. Application to Wigner-Seitz cell was also done. Well 
comparable results were obtained for average spectra in both fuel 
and moderator and the spectrum at the fuel boundary. 


22375 One-group criticality problem of an infinite, rectangular 
parallelopiped using the S/sub N/-method. Paranjape, S.D.; Sahni, 
D.C.; Suryanarayanan, P.V. (Bhabha Atomic Research Centre, 
Bombay (India). Theoretical Physics Section). Atomkernenergie; 28: 
No. 3, 169-171(1976). 

3 figs.; 1 tab.; 7 refs. 

The steady-state neutron transport problem of an infinite 
Sehcoce Tv has been solved in one-group picture by using the 
Ssul le TWOTRAN which has been adapted on BESM-6 
computer. The variation of ksub(eff) and the flux profile for a given 
mesh size, as the Ssub(N) order is increased from S, to Sie, has been 
investigated. The results are compared with those obtained by the 
Fourier tansform method. The high accuracy of the Fourier trans- 
form method enables one to study the accuracy of the Ssub(N)- 
method. 


22376 Efficient coarse mesh rebalancing method for nodal codes. 
Siewers, H. (Gesellschaft fuer Kernenergieverwertung in Schiffbau 
und Schiffahrt m.b.H., Geesthacht-Tesperhude (Germany, F.R.). 
Reaktorstation). Atomkernenergie; 28: No. 3, 175-178(1976). 

2 refs. 

A coarse mesh rebalancing method for nodal codes is derived. 
The method can be used for speeding up the calculation time of 
nodal codes by a factor of three, and it can be used to get an exact 
integral over the fine mesh resulting in an exact coarse mesh model 
for optimization routines. 


22377 Nuclear cross sections for nuclear energy. Fowler, J.L. 
(Oak Ridge National Lab., TN); Havens, W.W. Jr. Phys. Today; 29 
No. 8, 42-50(Aug 1976). 

The role of nuclear data in the nuclear power question is 
discussed. Research in nuclear physics needed to improve the effi- 
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ciency and safety of light-water reactors, which make up most of the 
200,000 megawatts of generating capacity presently planned, is con- 
sidered. Data needed for both fast-neutron and thermal-neutron 
breeder reactors also receive attention. The material is presented 
under the following diverse topics: taxpayer's oe See 
reactors, fission products, fast-breeder reactors, reactor safety, ther- 
mal breeding reactors, preventing fuel theft, and fusion reactors. As 
an example of how the precise determination of nuclear data can 
have important economic consequences, one may cite the fact that 
the cost of adjustment to 7*5U enrichment of the fuel that is required 
to compensate for a 1% uncertainty in the neutron-multiplication 
factor near the end of the life of a set of fuel elements is about 
$2,000,000 in a typical light-water reactor. 5 figures. (RWR) 


22378 Reactivity and power shape control. Tzanos, C.P. (Ar- 
gonne National Lab., IL). Nucl. Sci. Eng.; 62: No. 1, 1-8(Jan 1977). 

An optimization method, based on linear programming, has 
been developed that determines the enrichment distribution in a 
multizone reactor such that the desired power distribution is 
achieved at beginning-of-life conditions, as well as the poison distri- 
bution during reactor operation such that the reactor is kept critical 
and the desired power distribution is retained. Results of the numeri- 
cal application of the method are presented. 


22379 Suboptimal control of nuclear reactors with distributed 
parameters using singular perturbation theory. Asatani, K. (Musa- 
shino Electrical Communication Lab., Tokyo); Shiotani, M.; Hattori, 
Y. Nucl. Sci. Eng.; 62: No. 1, 9-19(Jan 1977). 

A method based on the singular perturbation theory is pre- 
sented for synthesizing suboptimal control of nuclear reactors with 
spatially distributed parameters. The inverse of the neutron velocity 
is regarded as a small perturbing parameter, and the model, adopted 
for simplicity, is an infinite slab reactor described by the one-group 
diffusion equation. A control is found for the problem of transferring 
a given distributed neutron flux to the desired one assuming the 
deviation is small. It is shown that the Helmholtz mode is suited for 
the singular perturbation technique when one carries out the modal 
expansion, and the mode controllability is then determined in view 
of the asymptotic stability of solutions, which depends on the 
criticality condition. The theoretical estimation of the error of solu- 
tion is also attached. A numerical example is given showing a large 
saving of computation time by present method. 


22380 Sensitivity of decay power to uncertainties in fission prod- 
uct yields. Spinrad, B.I. (Oregon State Univ., Corvallis). Nucl. Sci. 
Eng.; 62: No. 1, 35-44(Jan 1977). 

Experimental yields, both independent and cumulative, of 

fission products from thermal-neutron fission of *°U, were com- 
bined with semi-empirical model values for those yields for which 
experimental data were lacking. Using weights determined from 
experimental errors, or from a priori estimates for model values 
(which weights were uniformly lower than those for experimental 
values), and imposing the constraint that cumulative yield is a sum of 
independent yields of precursors, a most likely consistent set of 
yields and their errors was determined. The errors were adjusted 
upward in all cases for which the inferred consistent yield differed 
by more than its error from the ENDF/B-IV value. Using these 
yield errors, the sensitivity of decay power to yield uncertainty was 
determined both for a fission pulse and for very long, low-flux 
irradiation. 
22381 Singularities in the finite element approximation of two- 
dimensional diffusion problems. Hennart, J.P. (Universidad Nacional 
Autonoma de Mexico, Mexico City); Mund, E.H. Nucl. Sci. Eng.; 62: 
No. 1, 55-68(Jan 1977). 

The solution of a two-dimensional elliptic boundary value 
problem with piecewise smooth external boundaries, interfaces, and 
diffusion coefficients typical of nuclear reactor structures is known 
to contain a singular part. The presence of singular functions in the 
neighborhood of each angular point for a given geometric configura- 
tion has important consequences on the convergence orders for 
approximate solutions of the problem. These consequences are ana- 
lyzed both theoretically and numerically, in the framework of the 
finite element method. Some means are described to overcome the 
damaging effects of the singular points. A thorough numerical study 
of various reactor configurations extending from liquid-metal fast 
breeder reactors to pressurized water reactors shows that in the 
latter case, the use of high-order polynomials is partially unjustified, 
given the severe limitations on the convergence orders. 


22382 Improved formulations of the response matrix doubling 
equations, Filippone, W.L. (Univ. of Lowell, MA). Nucl. Sci. Eng.; 
62: No. 1, 69-91(Jan 1977). 

Several new formulations of the response matrix doubling 
technique, which employ the combined use of a coarse and fine 
angular mesh, have been developed. The fine angular mesh is used to 
represent particle distributions that are highly anisotropic, while the 
coarse angular mesh is used for angular distributions that are more 
nearly isotropic. The fine and coarse mesh distributions are related 
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by nonsquare response matrices. Calculations of transmitted and 
reflected currents for simple one-speed slab problems indicate that 
the new formulations can greatly improve the efficiency of response 
matrix calculations. Reflected currents calculated by using one of the 
new response matrix formulations were found to be 9 to 40 times 
more accurate than those obtained from conventional response 
matrix calculations using comparable computational effort. Improve- 
ments in transmitted current calculations were nearly as t. The 
new formulations also are applicable to more realistic calculations. 


The results of a multigroup calculation were quite encouraging. For 
energy-dependent problems, one can use a coarse and fine ener; 
mesh as well as a coarse and fine angular mesh, so the potential for 
improvement appears to be even greater than for one-speed prob- 
lems. 


Methods of adjustment and error evaluation of neutron 


J.B.; Dekker, J.W.M.; Gruppe! 5 
trum Nederland, Petten). Nucl. Sci. Eng.; 62: No. 1, 117-129Jan 


1977). 

In the analysis of fission product reactivity worths, measured 
in the fast reactor spectra of the STEK critical-experiments facility, 
extensive use is made of a statistical method of cross section adjust- 
ment. The principle is that adjustments are applied to the evaluated 
cross sections, as much as possible within their error limits and 
taking into account the existing correlations, in such a way that a 
better agreement between calculated and measured integral data is 
obtained. The method is briefly summarized in general terms, with 
some special applications needed for the STEK project. Then, a 
description is given of the practical realization for ture cross- 
section adjustment on the basis of reactivity worths of samples of 
fission product mixtures in different thicknesses measured in several 
fast reactor spectra. Details are given on the way the various 
contributions to the covariance matrix of group cross sections, 
including resonance self-shielding, are calculated for the fission 
product nuclides and for the mixtures. The paper outlines the 
methods used. Some limitations of the method and possible exten- 
sions in connection with standard nuclear data error files are dis- 
cussed. 


22384 Source enhancement measurement to determine vsigma/ 
sub f/ of uranium-238 for californium-252 spontaneous fission neu- 
trons. Lee, B.W. (General Electric Co., Sunnyvale, CA); Levine, 
S.H. Nucl. Sci. Eng.; 62: No. 1, 130-136(Jan 1977). 

The increase in intensity of a **Cf neutron source surround- 
ed by uranium depleted in the **°U isotope has been measured, and 
the results of this experiment were used to determine anti vsigma/ 
sub f/ of *°*U for ***Cf spontaneous-fission neutrons. The measure- 
ment was performed in the TRIGA Mark III reactor, using the 
multiplication property of a subcritical TRIGA core. A Monte Carlo 
calculation was performed, which employed ENDF/B-III data, to 
provide analytical results for comparison with the measurements. 
The source enehancement obtained using a depleted uranium cylin- 
der surrounding the *?Cf source was measured to be (7.35 +- 0.20) 
percent compared with a calculated value of (7.11 +- 0.15) percent. 
The calculated results, using ENDF/B-III data, agree with the 
measurement within the uncertainty of the evaluated values of v and 
sigma/sub f/. 


22385 Dimensionality reduction of reactor noise signatures. Gon- 
zalez, R.C.; Howington, L.C. (Oak Ridge National Lab., TN). Nucl. 
Sci. Eng.; 62: No. 1, 163-167(Jan 1977). 

A minimum-error linear transformation was applied to reduce 
the dimensionality of reactor noise signatures. The procedure im- 
proves the computational efficiency of processing algorithms and 
decreases bulk data storage requirements. The method was tested 
with noise signatures from the High-Flux Isotope Reactor at the Oak 
Ridge National Laboratory, and a dimensionality reduction in excess 
of 90 percent was achieved without loss in the average characteris- 
tics of the signatures. 


22386 Effects of neutron transformations on the decay 
power of fission products. Tasaka, K. (Japan Atomic Energy Re- 
om Inst., Ibaraki-ken). Nucl. Sci. Eng.; 62: No. 1, 167-173(Jan 
1 1 

Neutron capture effects on the decay power of fission prod- 
ucts have been examined by varying the fissile nuclide, neutron 
spectrum, neutron flux, and irradiation and cooling times. Neutron 
capture transformations of fission products usually increase the 
decay power. However, at short cooling times, i.e., less than 10‘ s, 
the capture effects are small, especially in a thermal reactor, where 
the negative contribution of '*Xe offsets the positive contributions 
of other nuclides. The capture effect exhibits at cooling times 
of 10° and 10° s and becomes negligible at 10° s. The former 
results mainly from the increases in the activities of **Ru, ™*Cs, 
136Cs, /sup 148m/Pm, '**Pm, and **Eu, and the latter by activities 
of **Cs and ‘Eu. The capture effect increases with increase of the 
flux level or irradiation time, and it is approximately p: i to 
the integrated flux at long cooling times. There is only a slight 
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difference between the capture effect of two thermal reactors with 
ithermal indices of 0.1 and 0.2. In fast reactors, the effect is smaller 
in thermal reactors at cooling times over 10° s, and depends 
only a little on the fissile nuclide. decay power in fast reactors 
on the cross-section library selected to less than approxi- 
mately 1 percent. 


COMPONENTS AND ACCESSORIES 


REFER ALSO TO CITATION(S) 22326, 22327, 22587, 22807, 
22841, 22846, 22848 


22387 ae Performance testing. Mayr, A. 
(Kernkraftwerk Obrigheim G.m.b.H., Obrigheim/Mosbach (Ger- 
many, — 1975. 19p. INIS. 

rom IAEA interregional training course on nuclear power 
gio? panning and implementation; Karlsruhe, F.R. Germany (8 


14 figs. 

Reactor performance tests normally begin when suppliers or 
constructors have finished construction and made all necessary 
construction and coordinated tests. If the last-mentioned tests are 
conducted thoroughly, they contribute substantially to a quick and 

po carrying-out of the last performance tests and to the general 
ity of ——— and systems. At this stage all components of a 
pmar should be properly fixed, machinery, instruments, and electri- 
cal components adjusted and calibrated; all set-points tested, electri- 
cal and other supply units in operation or ready to operate; and all 
functions pretested. Just at this stage of the work most of the existing 
defects rd failures of systems can be found. Remembering the fact 
that the difficulty of operation of complex systems results from detail 
problems, it is extremely useful to remove all things of this kind as 
soon as possible, at the latest at this time where it is done easily and 
normally quickly without influencing start-up-procedures of other 
systems or even of the total plant. 


22388 (BNL—21865) Multiple sine wave excitation of a hard 
spring oscillator. Curreri, J.R.; Bezler, P. (Brookhaven National 
Lab., Upton, N.Y. (USA)). Jun 1976. Contract EY-76-C-02-0016. 6p. 
(CONF- 761062—8). Dep. NTIS $3.50. 

From 47. shock and vibration symposium; Albuquerque, New 
Mexico, United States of America (USA) (19 Oct 1976). 

The vibration testing of non-linear systems has not received 
much attention in the literature. Frequently, linear procedures are 
= in the hope that large differences between the linear and non- 

—— will not occur. This may be valid for certain small 
an es of the non-linearity and for a single harmonic com a 
cnoliation. However, for Praca Sapa periodic inputs, t 
very little guidance in the literature for even a qualitative olen 
of the probable . With multi-component periodic inputs, it 
has been shown that sub-combination frequencies can occur in cubic 
non-linear systems. Under these conditions, large responses can 
develop. The critical nature of the re ay of the large re- 
sponse has not been discussed. This is the subject of this paper. The 
qualitative response of a two component sine wave applied to a hard 
spring oscillator is shown. 


22389 (CONF-761036—1) Creep of concrete under various tem- 
perature, moisture, — es conditions. McDonald, J.E. (Army 
owe seed Waterways 
1976. Contract E(40-1)-4 
From American 


Mexico (24 Oct 1976). 

An investigation was conducted to obtain information on the 
time-dependent deformation behavior of concrete in the presence of 
temperature, moisture, and loading conditions similar to those en- 
countered in a prestressed concrete reactor vessel (PCRV). Varia- 
bles included concrete strength, aggregate types, curing history, 
temperature, and types of loading (uniaxial, hydrostatic, biaxial, and 
triaxial). There were 66 test conditions for creep tests and 12 test 
conditions for unloaded or control specimens. Experimental results 
are presented and discussed. Comparisons are le concerning the 
effect of the various test conditions on the behavior of concrete, and 
general conclusions are formulated. 


22390 (CONF-761107—6) Development of simplified analysis 
methods for ratchetting and creep-fatigue: a status report. Yahr, G.T.; 
Sartory, W.K. (Oak Ridge National Lab., Tenn. (USA)). 1976. 
Contract W-7405-ENG-26. 26p. Dep. NTIS $4.00. 
From Annual meeting of the American Society of Mechani- 
(USA) G9 No New York, , ot York, United States of America 
(USA) (29 Nov 1976). 
ongoing analytical study designed to help provide a basis 
for the pon mm of simplified analysis methods for ratchetting and 
a to realistic components at high temperatures is de- 
current status, including the results from analyses of 
nine two-dimensional axisymmetric cases, which include notched 


Experiment Station, ae Miss. (USA)). 
28. 3lp. Dep. NTIS $4.00. 


Concrete Institute convention; Mexico City, 
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cylindrical shells, a built-in cylindrical shell, and cylindrical shells 
with axial variations in temperature, pressure, and/or wall thickness, 
is discussed. Stresses are produced by cyclic temperatures, internal 
pressure, and axial loads. a ae oe 
produce conservative predictions of ratchetting c ati ‘or 
these problems are discussed. —— 


22391 (COO—2580-1) Effect of water treatment on the compara- 
and dry cooled power plants. Gold, H.; 
(Water Purification Associates, Cam- 
bridge, Mass. (USA) ) Jul 1976. Contract E(11-1)-2580. 155p. Dep. 
NTIS $6.75. 

The report presents the results of a study on the relative cost 
of energy from a nominal 1000 Mwe nuclear steam electric generat- 
ing plant using either dry or evaporative cooling at four sites in the 
United States: Rochester, New York; Sheridan, Wyoming; Gallup, 
New Mexico and Dallas, Texas. Previous studies have shown that 
because of lower efficiencies the total annual evaluated costs for dry 
cooling systems exceeds the total annual evaluated costs of evapora- 
tive cooling systems, not including the cost of water. The cost of 
water comprises the cost of supplying the makeup water, the cost of 
treatment of the makeup and/or the circulating water in the tower, 
and the cost of treatment and disposal of the blowdown in an 
environmentally acceptable manner. The purpose of the study is to 
show the effect of water costs on the comparative costs of dry and 
evaporative cooled towers. 


22392 (GKSS—75/E/18) The time history method as a means of 
determining hydrodynamic loads and boundary conditions for strength 
analyses. Schellin, T.E. (Gesellschaft fuer Kernenergieverwertung in 
Schiffbau und Schiffahrt m.b.H., Geesthacht-Tesperhude (Germany, 
F.R.). Inst. fuer Anlagentechnik). 1975. 33p. (In German). INIS. 

13 figs.; 15 refs. 

The report describes a non-linear time history method to 
determine the movement and the load uptake of floating platforms. 
The horizontal movement, hydrodynamic loads, bending moments, 
and anchoring forces of an anchored semisubmersible platform in 
normal seas are discussed with the aid of a few examples. 


22393 (ISD—137) Finite elements for the calculation of pres- 

tressed-concrete reactor pressure vessels. Argyris, J.H.; Faust, G.; 
Roy, J.R.; Szimmat, J.; Warnke, E.P.; Willam, K.J. (Stuttgart Univ. 
(TH) (Germany, F. R). Inst. fuer Statik und Dynamik der Luft- und 
Raumfahrtkonstruktionen). 1973. 99p. (In German). INIS. 

75 refs.; with figs. 

The report is subdivided into three parts dealing with the 
underlying finite element theory, associated software design con- 
cepts and application of the program system SBB for the analysis of 
prestressed concrete reactor vessels. The first part briefly reviews 
some of the basic concepts of the finite element method in regard to 
the analysis of three-dimensional composite solids. This summary is 
followed by a discussion of different finite elements which are at 
disposal for idealisation of various structural components in a pres- 
tressed concrete reactor vessel within the scope of three-dimension- 
al, planar or axisymmetric analysis. The second part mainly concen- 
trates on programming aspects and the user-oriented side. The 
description of the program and data organisation is followed by a 
summary of the Choleski equation solver using hypermatrices and 
substructures. This section concludes with a brief presentation of the 
program usage and the pertinent input-output facilities. The third 
part illustrates the capabilities of the program for the solution of 
technical problems. A number of examples serve to document its 
diverse applicability including an extensive study of the THTR 1:5 
scale pressure vessel model. 


22394 (LA—6572-MS) Handbook of Bayesian reliability estima- 
tion methods. Martz, H.F. Jr.; Waller, R.A. (Los Alamos Scientific 
Lab., N.Mex. (USA)). Nov 1976. Contract W-7405-ENG-36. 58p. 
Dep. NTIS $4.50. 

Bayesian reliability estimation methods are summarized in a 
handbook format for convenient use by reliability practitioners. The 
methods given consider both attribute test data based on a binomial 
sampling distribution and a beta prior, as well as variables test data 
from an exponential sampling distribution and a gamma prior. Classi- 
cal, Bayes, and empirical Bayes methods are all considered. In 
addition, the sample test data can arise from either an item-censored 
life test, either with or without the replacement of failed items as 
they occur, or from a time-truncated life test with replacement. 
Real-data examples using nuclear reactor component failure data are 
used to illustrate each of the methods presented 


22395 (ORNL/ENG/TM-—2) Nuclear reliability assurance data 
source guide. (Oak Ridge National Lab., Tenn. (USA)). Nov 1976. 
Contract W-7405-ENG-26. 95p. Dep. NTIS $5.50. 

Seven sources of reliability and maintainability data are re- 
viewed for their potential for providing nuclear equipment data. 
Consideration is given to similarity to nuclear application, variety of 
equipment types reported, availability of data, and obsolescence of 
data. In addition, discussions of advantages and disadvantages of 
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each data source are presented, and samples of either the data or the 
character of the data are included as appendixes. 


22396 (ORNL/NUREG-—2) Stress analyses of perforated flat 
plates under in-plate loadings. Callahan, J.P.; Bryson, J.W. (Oak 
Ridge National Lab., Tenn. (USA)). 28 Jun 1976. Contract W-7405- 
ENG.26.NRC-INA.40-495.75. 66p. Dep. NTIS $4.50. 

Strain-gaged flat plates having one, two, three, and five 
closely spaced holes were tested under uniaxial and 1:1 biaxial 
loading conditions. The experimental results of these tests were 
compared with Sones calculated values obtained using the 
computer program TABLES, which was developed at Battelle- 
Columbus Laboratories. The study was conducted (1) to obtain 
highly reliable experimental data that can be used in the design of 
penetrations in vessels having large radii of curvature, (2) to evaluate 
the capability of the computer program TABLES for accurately 
predicting the stresses in perforated flat plates, (3) to complete the 
initial step leading toward the planned development of a method of 
analysis for clusters of nozzles attached to pressure vessels, and (4) to 
investigate the stress states in regions of closely space holes. The 
comparisons of calculated and experimental stresses were in good 

t, and the method of analysis was found to be capable of 
accurately predicting the complex state of stress in the vicinity of the 
closely spaced holes. 


22397 Double-door mechanism. Shiraki, Y. (to Mitsubishi Heavy 
Industries Ltd.). Japanese Patent 1975-14,960/B/. 27 May 1968. 4p. 
(In Japanese). d ; 

In the present invention, a common control shaft connected 
to handles for two doors is further connected through clutches to 
main wheels of multi-timing gears. An intermittently operatin 
member consisting of bevel gears intermittently engaged with eac 
multitiming gear is connected to both a mechanism for opening and 
shutting each door and for engaging and disengaging each said 
clutch. The latter mechanism operates to alternately bring the 
clutches into engagement and disengagement through respective 
levers. Both clutches are therefore never simultaneously engaged 
with the intermittently operating members and accordingly never 
with the common control shaft. Thus, both doors can never be 
opened simultaneously through the interlock mechanism owing to 
the alternate engagement and disengagement of the clutches. Since 
the multi-timing gears are employed, the operating force of the 
common control shaft is uniformly and effectively applied to both 
doors. 


22398 Reactor in-core void meter. Satomi, M.; Fujie, H.; 
Ogasawara, H. (to Hitachi Ltd.). Japanese Patent 1975-11,032/B/. 26 
Aug 1968. 2p. (In Japanese). 

Electrode plates are dis; between fuel rods of a reactor 
fuel assembly to form an electrode lattice. Each electrode plate is 
coated with an insulating material and connected to an electrostatic 
capacitance meter. An rf signal is applied between the electrode 
plate and a grounded electrode of a fuel rod metal cladding tube to 
measure the changes in the electrostatic capacitance due to void. 
Electrodes not provided with an insulating covering are attached to 
the upper and lower section of the lattice. These naked metal 
electrodes immersed in the reactor water bring the water and the 
tubular cladding of the fuel elements to the same electrical potential 
and serve to shield the lattice. The longitudinally sensed portion is 
thus restricted to an area located between the disposed uninsulated 
electrodes and voids appearing at any location in the fuel assembly 
can be detected in detail. This assures a high-precision measurement 
of the mean void even if a transversal distribution of void exists over 
the fuel assembly. 


22399 Reactor void measuring instrument. Tsuchiya, T. (to Hita- 
chi Ltd.). Japanese Patent 1975-11,034/B/. 3 Feb 1969. 2p. (In 
Japanese). 

Output signals of neutron detectors disposed in a reactor core 
are fed to an averaging circuit to obtain an average value of the 
output signal levels. The output of this circuit and an output of a 
neutron monitor disposed external to the core are fed to a compara- 
tor to obtain the ratio of the latter output to the former. The output 
of the comparator is fed to a calculator for calculating the ratio of 
said ratio to that previously obtained at a time when the reactor is 
operated at a certain low level of power. Since the thus calculated 
ratio in the calculator depends on to what extent voids have devel- 
oped in the reactor core, this quantity can be read out from a meter 
—— output from the calculator providing that the meter is 
previously calibrated based on the relation of the voids with the 


calculated ratio in the calculator. This measuring instrument has a 
high response permitting speedy measurement of the extent and 
distribution of voids. 


22400 Heating and heat-retaining system for reactor. bg 
T. (to Hitachi Ltd.). Japanese Patent 1974-35,680/B/. 19 Mar 1969. 
2p. (In Japanese). 

Decomposed waste gases from a water-cooled nuclear reactor 
generate thermal energy in a process of recombination with catalysts 
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and this thermal energy can be utilized to improve the thermal 
efficiency of a nuclear plant with use of novel heating and heat- 
retaining system. This system has a conductor system for conduction 
of such waste gases into an oxygen-hydrogen recombination device 
charged with catalysts for recombination of oxygen with hydrogen. 
A piping system is — in the bed of the catalysts and connect- 
ed to a system for ing a lagging material enclosing the reactor 
thereby to form a circulating system of heating medium between the 
reactor and recombination device. The are preheated and then 
introduced into the recombination device for flaming therein with 
the catalysts. The heating medium flowing through the circulation 
system is heated by this combustion to radiate the thermal energy 
over the lagging material. Thus, the temperature gradient between 
the reactor and this lagging material is reduced to impede the heat 
flow from the reactor. 


22401 In-core monitor drive mechanism. Hattori, K.; Ishii, Y. (to 
Hitachi Ltd.). Japanese Patent 1975-11,558/B/. 21 Nov 1969. Sp. (In 
Japanese). 

Instruments for measuring the neutron flux in a reactor are 
hung at the upper end of a shuttle tube connected to the upper 
portion of a ‘orated tube a plurality of the holes of which are 
engaged at all times with the teeth of an endless chain. The endless 
chain is driven by a sprocket ee with a worm wheel shaft 
driven by a motor through a flexible shaft. The perforated tube is 
capable of being smoothly driven vertically into the reactor core 
without causing any noise. Since the tube is driven through a 
plurality of the teeth of the endless chain, the dimensions of the 
sprockets and other associated parts can be reduced to make the 
entire drive mechanism more compact. 


22402 In core monitor. Miyazawa, T.; Shirayama, S. (to Tokyo 
Shibaura Electric Co. Ltd.). Japanese Patent 1975-10,672/B/. 22 
Nov 1969. 3p. (In Japanese). 

A novel in-core monitor comprises an anode, and a cathode 
tube containing the anode through an insulator to as to form a 
discharge space between both electrodes. The inner wall of the tube 
is a rough surface the concavities of which are filled with a neutron 
conversion agent such as '°B. If this monitor is inserted in a reactor 
core with a coaxial cable, neutrons impinge upon the discharge space 
through the '°B layer and a-rays are emitted from the layer. The a- 
rays ionize the gas contained in the cathode tube producing a 
discharge at the projecting ends of the rough surface. This discharge 
is quenched to produce a discharge count in a scaler. Since the 
degree of ionization of the by a-rays is 100 times greater than 
that by gamma ray, this discharge count can be obtained indifferent 
independently of the gamma rays present in the neutron flux if a 
voltage applied between both electrodes is suitably chosen for this 
purpose. The projection on the rough surface serve to lower this 
voltage allowing the leakage current of the coaxial cable of the 
monitor to be reduced to assure stable operation of the monitor. 


22403 Dehumidifier for gaseous wastes from a nuclear reactor 
mounted upstream of a radioactive rare gas hold-up device. Yusa, H.; 
Kamiya, K.; Iba, H.; Murata, T. (to Hitachi Ltd.). Japanese Patent 
1973-30,120/B/. 13 Jan 1970. 4p. (In Japanese). 

The present invention relates to a purifier for gaseous wastes 
from a nuclear power plant, and more particularly, to a dehumidifier 
in a gaseous waste processing system. The dehumidifier comprises a 
heat exchanger type cooling dehumidifier which is operated above 
the freezing point with a refrigerator and dual drying dehumidifier in 
which a solid moisture abso 7 agent such as activated alumina or 
a molecular sieve is charged. The drying operation is conducted in 
one of the drying dehumidifiers (A) while the drying agent is 
regenerated in the other dehumidifier (B) by heating a portion of the 
gaseous wastes from a condensor and introducing it thereto. The gas 
which passes through dehumidifier (B) is fed to the heat exchange 
type cooling dehumidifier. Next the operation is reversed by effect- 
ing drying in dehumidifier (B) while drying agent in dehumidifier 
(A) is regenerated. 


22404 Reactor abnormal condition detector. Inoue, K.; Doi, A.; 
Inagaki, K. (to Hitachi Ltd.). Japanese Patent 1975-12,078/B/. 6 Feb 
1970. 3p. (In Japanese). 

According to this invention, one or more fuel elements are 
housed in an aluminium vessel through which a fuel element coolant 
circulates and is heated by a heater disposed in the vessel up to a 
temperature higher than the coolant of the other fuel elements 
disposed in the reactor core. First and second thermocouples are 
disposed in the coolant of the vessel and on the cladding tube of the 
enclosed fuel element, respectively. If an abnormal condition occurs 
to increase the calorific value of the fuel elements in the core, the 
temperature of the coolant surrounding the enclosed fuel element 
rises more rapidly than that surrounding the elements in the core. 
This rapid temperature rise can be detected by the second thermo- 
couple and this detection serves for immediate control of the fuel 
elements in the core. Since the temperature of the coolant in the 
vessel can be measured by the first thermocouple, the subcooled 
temperature can be controlled by the heater output. The flow rate of 
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the coolant in the vessel may be reduced to lower the subcooled 
temperature. 


22405 Flow rate regulator. Wakasu, 
Shibaura Electric Co. Ltd.). Japanese 
1970. > (In Japanese). 
A novel flow rate regulator for control of a fluidic coolant for 

fuel assemblies flowing from a high- to a low-pressure plenum in a 
nuclear reactor comprises a connecting cylinder and an entrance 
nozzle inserted and held in the top end of the cylinder provided with 
a plurality of orifices in the side wall thereof. . Taveouiad unnan et 
the nozzle is larger in diameter at the tip end then along the mid- 
section thereof, with the outer diameter of the nozzle su’ tially 
equal to the inner diameter of the cylinder at the tip end and smaller 
at the mid-section so as to form a gap the outer surface of 
the nozzle and the inner surface of the cylinder. An orifice is bored 
through the side wall of the nozzle above the portion of larger outer 
diameter thereof and ——_ the central passage at its widened 

rtion. The coolant flows from the high-pressure plenum into the 
iow pressure plenum through the orifices in the cylinder, the gap, as 
well as the central passage and orifice of the nozzle. No structural or 
hydrodynamic stresses develop, while the flow rate can be accurate- 
~ cuguinad t by changing the orifice diameters. 


regulator. Wakasugi, K. (to Tokyo Shibaura 
Electric Co. Ltd., Kawasaki, Kanagawa (Japan)). Japanese Patent 
1975-5800/B/. 9 Oct 1970. 5p. (In Japanese). 

A novel flow rate regulator for a coolant flowing through 
fuel assemblies comprises an entrace nozzle suspended by an upper 
support plate of the core cupport structure and a lower hollow 
cylindrical sleeve partially ed with the tip end of the nozzle. 
The lower end of the sleeve is fixed to a lower support plate and a 
plurality of axially elongated slits are bored pwede the side wall of 
the sleeve. The coolant in the high pressure plenum flows into the 
slits, passes through the sleeve and the central passage of the nozzle 
and enters the fuel assembly disposed at the up; — of the nozzle. 
The flow rate of the coolant is regulated by changing the length of 
the engaged section of the sleeve or the size and position of the slits 
so as to change the aperture cross section of the holes. Accordingly, 
only a high-pressure plenum is necessary. The flow rate can be 
continuously changed by varying the length of the engaged section 
of the sleeve through a simple operation. 


22407 In-core monitor driving mechanism. Ishii, Y.; Kii, S. (to 
Hitachi Ltd.). Japanese Patent 1975-34,711/B/. 15 Oct 1970. Sp. (In 
Japanese). 

A driving mechanism for moving a detector vertically 
through a pressure vessel in a direct manner in order to measure the 
neutron flux distribution is improved by installing directly below the 
in-core housing a motor adapted to move a detector-tipped drive 
shaft through the vessel. The driving mechanism includes the motor 
which is equipped with a hollow rotary shaft through which the 
drive shaft is inserted, and a worm, gear and sprocket arrangement 
for converting rotational motion of the shaft to linear motion of the 
drive shaft so as to move the drive shaft vertically through the 
rotary shaft and guide pipe and into the pressure vessel. This 
obviates the necessity for flexible shafts used in conventional drive 
mechanisms as means for converting rotational motion to linear 
motion, thus providing compact design, smoother operation and 
enhanced accuracy in determining detector position. 


i, K.; Masuda, S. (to Tokyo 
tent 1975-5799/B/. 16 Jun 


22408 degradation detector for the condenser of a 
nuclear power plant. Gorai, T. (to Nikkiso Co. Ltd.). Japanese Patent 

1975-9,925/B/. 28 Feb 1972. 3p. (In Japanese). 
Pumps are connected via piping with required sections of a 
os used in a nuclear power plant and the outlet port of each 
—>* connected via piping piped through a branch tube with 
section of the lenser to form a negative closed cycle 


type circulating flow passage. A sampler tube is connected to the 
branch port of each branch tube and a number of adjacent sampler 
tubes are unijointed to communicate with a sodium ion analyzer 
through a limit orifice. Since smaller samples amounts of introduced 
through the branch tubes into the ion analyzer are held in a positive 
pressure of flow after passing through the orifice, the condensation 


degradation of the samples can be detected by the ion analyzer. This 
permits the sodium ion analyzer to be used for extremely low level 
detection of the condensation degradation. 


22409 Transverse flow baffle for steam generators. (to Westing- 
house Electric Corp.). French Patent 2,271,504/A/. 14 May 1974. 
9p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

The present invention relates to steam generators for nuclear 
power stations. According to the invention, a baffle (or deflector) is 
used for channeling the -fluid flow towards the central 
portion of the hot side of the tube bundle, in order to improve the 
flow distribution in the hot side, thus minimizing the risks of a tube 
failure. 
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22410 for detecting defects or flaws in metal parts. 
Pee” P. French Patent 2,274 ‘042/A/_ 4 Jun 1974. 9p. (in 
renc 
Available from Institut National de la Propriete Industrielle, 
Paris (France). 
The invention relates to an apparatus for detecting defects, or 
flaws in metal parts. That a) tus comprises a probe connected to 
an impedance a.c. bridge. —— is constituted by two impe- 
dances, preferably identical. At least one arm of the bridge com- 
prises two alternatively > impedances, one of which is one 
of the two impedances of the probes, while the second one is outside 
the probe. The bridge unbalance signal is treated in two measuring 
lines which are alternatively switchable synchronously with the 
switching of said switchable impedances. The first of said lines 
rovides a si corresponding to discrete defects in the metal parts 
differential ). The second line is an absolute measurement line. 
This can be applied to the testing of tubes in nuclear reactors. 


22411 Method and device for reducing, or cancelling, the friction 
of a prestressing cable against the wall of its housing. Etcheverry, J. 
French Patent 2,273,923/A/. 10 Jun 1974. 6p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

The invention relates to a prestressing cable threaded in a 
housing. While the cable is being tensioned, it is submitted to 
vibrations for reducing, and even cancelling the friction of said cable 
against the wall of its housing. This can be applied to prestressing 
cables threaded in nonrectilinear housings and, in particular, to the 
prestressing cables used in structures constituting reactor pools. 


22412 Heat exchanger for nuclear reactors. Cook, R.K.; Hose- 

ood, S.B. (to Commission of the European Communities, Brussels 

igium)). German(FRG) Patent 1,501,509/B/. 3 Apr 1975. 6p. (In 
German). 

3 figs. 

In a pressure vessel of a nuclear reactor heat exchangers are 
arranged in an annulus around the central reactor core. heat 
exchangers consist of three tube banks with tube plates, the planes of 
the tube plates of the exterior banks running rectangular to those of 
the inner bank. The inlet and outlet pipes of the tube plates lead 
through construction openings. Their diameter is slightly larger than 
the > of a tube bank. The pipes of the outer banks are running 
through the construction opening on both sides of a central passage. 
This passage contains exlusively the pipes of the middle plate of the 
central tube bank. The pipes of the exterior tube banks additionally 
leave alloys in which those pipes of the other plates of the central 
bank are running that are arranged sideways of the center. Further- 
more, the pipes of one exterior tube bank are displaced against those 
of the other exterior bank. In this way the construction openings in 
the prestressed-concrete pressure vessel can be limited to a mini- 
mum. 


22413 
Licentia Patent-Verwaltungs-G.m.b.H.). 
2,214,413/B/. 15 May 1975. 2p. (In German). 
1 fig. 
The refuelling system consists of a standpipe, firmly bolted to 
the bottom, on which the linkage of a pantograph is horizontally 
i le fixed by means of two hinge parallelograms. One of the 
lelograms is carrying a guide for a lifting and gripping device 
on one end. The other end is connected to a machine tool carriage 
movable in two coordinate directions. In moving the carriage a 
reference point is necessarily dragged along and the movement is 
transferred to the guide. In order to improve the stability of the 
system, a supporting arm with a travelling crab for the guided rope 
of the lifting and gripping device is mounted above the linkage. An 
image of the reactor cross-section is used for controlling the system. 
For this purpose, the reference point is, ¢.g., automatically scanning 
the image and the desired value is compared with the position of the 


carriage. 
22414 Method for sealing a unit and thus obtained 
penetration. Quirk, J.F. (to Westinghouse Electric Corp.). French 
Patent 2,272,313/A/. 20 May 1975. 12p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris ag D sar pad claim: 20 May 1974, US. 

The method is characterized in that it consists in achieving an 
area/volume ratio of the rain cast part for forming an exothermic 
yen that shrinks inwardly while hardening, and in placing at least 

por A pre member in that exothermic core the shrinking of 

providing a compression-joint between the resin compound 

an said penetration member. The invention can be applied, in 

particular, to the sealed penetrations for the electric equipment of 
nuclear reactors. 


22415 Present situation and recent trend of nuclear valves. 
Wada, D. (Toa Valve Co., Ltd., Amagasaki, Hyogo (Japan)). Kar- 
yoku Genshiryoku Hatsuden; 26: No. 6, 617-626(Jun 1975). (In Japa- 
nese). 


Nuclear reactor refuelling system. Daublebsky, P. (to 
German(FRG) Patent 
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Present status of the production and development of the 
valves for nuclear use in Japan is reviewed. As introduction, the 
features of quality control, production and inspection cost, and 
required time of delivery are generally discussed. Those features 
stem from the needs for high safety and reliability. It is explained 
that the cost of the valves for nuclear use is generally three times as 
high as that of the valves for conventional thermal plants. In the 
second part, some examples of the valves for nuclear use are shown. 
Their present situation and recent trends of design, structure, 
strength, function, materials, and manufacturing are explained in 
some detail. The significance of quality assurance is also stressed 
with reference to the N-stamp system of ASME SECTION III. 
Needs for valve testing facilities and consideration of valve mainte- 
nance are also emphasized. Some tools invented for the valve 
maintenance within a reactor containment vessel are explained. 
Finally, the importance of promoting standardization and smooth 
procurement of materials is explained. 


22416 Fastening device restricting load. Millman, R.S.; Morley, 
J.G.; Ramsay, H.T. (to National Research Development Corp., 
London (UK)). French Patent 2,275,678/A/. 2 Jun 1975. 13p. da 
French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France); priority claim: 3 Jun 1974, UK. 

The invention relates to fastening devices restricting load. It 
deals with a device comprising a bolt threaded in a nut, said device 
being provided with wires clamped between cross-pieces, the load 
applied between the bolt and nut, therefore between two plates, 
being restricted by the friction forces between said wires and cross- 
pieces. This can be applied to the mounting of burst-panels on the 
pressure vessels used in nuclear industry. 


22417 Gripping appliance for oblong bodies which are inserted 
into and removed from holding fixtures, especially for fuel elements 
and control rods in a nuclear reactor. Hoffmeister, B. (to Krupp 
(Friedr.) G.m.b.H.). German(FRG) Patent 2,359,163/A/. 12 Jun 
1975. 17p. (In German). 

4 figs. 

Fuel elements and control rods can be handled with a 
common gripping appliance. It is mounted on a travelling crab and 
has a gripping device with two pairs of grab jacks forming double 
tongs. One pair of tongs grips either the fuel elements or the control 
rods. The gripping appliance itself can be lifted and lowered. A 
common operating piston within a cylinder is provided for the two 
pairs of tongs, on which a bolt spring is continuously exerting a 
force in order to move the grabs or hold them in clutching position. 
For unlocking this position, e.g. compressed air is admitted to the 
piston. All of these operational elements are installed on or within 
the gripping device. This one is supported swingably about a hori- 
zontal axis by means of hinge pins between two side walls projecting 
downward. The swinging movement is caused by a gear wheel and a 
rack, the rack being mounted on one of the side walls, the gear 
wheel on a hinge pin. A locking mechanism holds the gripping 
device in the operational positions of the grabs. 


22418 System containing a safety disk. Schupp, W. (to Commis- 
sion of the European Communities). German(FRG) Patent 
a 12 Jun 1975. 9p. (In German). 

3 figs. 

The safety element is not overdimensioned at pressures be- 
tween 2 and 150 atmospheric excess pressure. Therefore the flat 
bursting disc is mounted within a supporting and stopping holding 
and the rated breaking point is covered by a supporting body. Its 
outer diameter sufficiently overlaps the recesses on both sides of the 
rated breaking point. It absorbs the total load given by the operating 
pressure. Only a release mechanism with slide wedge, eccentric disc, 
magnet, and rocker arm releases the supporting body, e.g. if the 
blow-down pressure is reached, so that the operating pressure may 
work on the bursting disc. An insulated copper wire layed in the 
breaking region within the bursting disc in case of shearing off 
signals the instant of failing of the breaking point because of current 
interruption. 


22419 Calculation of the state of stress and strain and the evalua- 
tion of low-cycle strength of a torus-type compensating element. 
Gokun, M.V.; Egorov, M.I. Energ hinostroenie; No. 5, 23- 
25(1976). (In Russian). 

Result of calculation of a compensating element that is used in 
shell structures of nuclear power plants for pressurization of the 
joints between the shell flange and shell cover are presented. They 
a been obtained relying on an exact and an approximate design 

jagram. 


22420 Study on prestressed concrete reactor vessel (PCRV) struc- 
tures, 2-4. Effective elastic constants for perforated concrete plates. 
Obayashi-Gumi Gijutsu Kenkyusho-Ho; No. 12, 1-7(Feb 1976). (In 
Japanese). 

Effective elastic constants are presented for perforated con- 
crete plates with triangular penetration patterns such as top head 
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slabs of prestressed concrete reactor vessels. A formulation of the 
caitioniiie between the effective elastic constants and the elastic 
constants of the material is derived from the two-dimensional elastic 
theory, and extensive numerical results covering a wide range of 
ligament efficiencies in the perforated plates with reinforcement are 
given for the plates. Finally, the applicabilities of these values to the 
plates in bending are examined in a number of examples. 


22421 Study on prestressed concrete reactor vessel (PCRV) struc- 
tures, 2-5. Crack analysis of 1/20 multicavity type PCRV subjected to 
internal pressure by three-dimensional finite element method. Obaya- 
shi-Gumi Gijutsu Kenkyusho-Ho; No. 12, 8-12(Feb 1976). (In Japa- 
nese). 

This report describes the propriety and the practicability of 
three-dimensional nonlinear finite element analysis for PCRV struc- 
tures subjected to internal pressure by comparing calculated results 
with test results. Because a PCRV is composed of a number of 
structural materials and its configuration is very complex, it is most 
difficult to precisely analyze the inelastic behavior up to the ultimate 
load capacity. At first, therefore, a nonlinear analysis considering 
concerte cracking only was attempted. As a result, it was found 
possible to predict the behavior of a PCRV up to three times the 
design pressure, and calculated results agreed well with test results. 


22422 Study on prestressed concrete reactor vessel (PCRV) struc- 
tures, 4-1. Creep tests of concrete subjected to uniaxial and triaxial 
compressive and normal temperature. Obayashi-Gumi Gijutsu 
Kenkyusho-Ho; No. 12, 13-17(Feb 1976). (In Japanese). 

The results are presented of creep tests of concrete conducted 
as a first step to clarify the long-term deformation behavior of a 
PCRV. The tests were performed under the conditions of (1) uniax- 
ial and triaxial stresses, 6) two different loading ages (30 days and 90 
days), (3) sealed curing, and (4) normal temperature (20°C). Al- 
though there were some points in the testing procedures which 
could be improved, the basic behaviors under stress, which are, for 
instance, unit cr curve, cr recovery and creep Poisson's ratio, 


were obtained well on the whole. Further, the possibility of predict- 
ing creep under multiaxial stresses from uniaxial results was indicat- 


22423 Some ultrasonic problems and their applications in nuclear 
field. Kondal Rao, N.; Balaramamoorthy, K.; Venkataraman, L.; 
Subramanian, C.V. (Bhabha Atomic Research Centre, Bombay 
(India). Atomic Fuels Div.). NDT (Non-destr. Test.) News; 2: No. 1, 
25-29(Mar 1976). 

From Seminar on NDT on boiler and pressure vessels; Cal- 
cutta, India (22 Mar 1975). 

11 figures. 

Typical problems encountered in employing ultrasonic testing 
techniques in the nuclear field and their solutions are illustrated by 
describing ultrasonic testing of the integrity of fabricated reactor 
components such as end fitting forgings and tank weldments and 
ultrasonic checking of the movement of silt deposits in sea-water 
inlet pipe-lines of reactor. 


22424 Hydraulic bolt tightening instruments. 1. Design, mainte- 
nance, and operating experience. Lachner, H. (Kloeckner-Ferromatik, 
Castrop-Rauxel, Ger.). VGB Kraftwerkstech.; 56: No. 6, 401-407(Jun 
1976). (In German). 

Tension values which deviate from the specified value by a 
maximum of only plus or minus 2.5% are attained by using hydraulic 
bolt tightening instruments. This high tightness precision is of con- 
siderable importance for compliance with the required safety factor 
of bolted joints between the dome and the pressure vessel of a 
reactor. A number of bolt tightening devices involving bolt trans- 
port, nut transport, and cover transport are described, some of 
which lend themselves to complete mechanization and to remote 
control and monitoring. 


22425 Ultrasonic transducers for use in the testing of thin-walled 
tubing. Wiklund, J.; Idermark, U. (Sandvik AB (Sweden)). Material- 
pruefung: 18: No. 8, 280-284(Aug 1976). (In German). 

rom Lecture meeting 1976 ‘non-destructive materials test- 
ing’; — ogg Germany, F.R. (24 May 1976). 


Variables often used for the identification of ultrasonic trans- 
ducers, their influence on measuring results, and the requirements 
made on the sound field during immersion testing of thin-walled 
tubing are presented. 


22426 Rohrleitungen. Auslegung, Herstellung, Pruefung. (Piping. 

Design, manufacturing, testing). Berlin, Germany, F.R.; Beuth (Aug 

1976). re _ German). 
tabs. 


. The present standard deals with materials, design, construc- 
tion, and testing of piping and parts of pipes. 


22427 Lagerbecken fuer Brennelementbuendel von wasserge- 
kuehliten Leistungsreaktoren. (Pool facility for fuel assemblies for 
watercooled power reactors). Berlin, Germany, F.R.; Beuth (Aug 
1976). 8p. (In German). (DIN—25428). 
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1 tab.; with refs. 

The present standard regulates the field of application, term 
definitions, design, materials, construction, operation, and testing of 
pool facilities in nuclear power plants. 

22428 Decontamination of nuclear components by means of fused 
salts. Hentschel, D.; Dippel, T.; Kunze, S. (Kernforschungszentrum 
Karlsruhe (Germany, F.R.). Abt. ye Radioaktiver Ab- 
faelle). Atomwirtsch., Atomtech.; 21: No. 9;10, 467-468(Sep 1976). (In 


). 

2 tabs.; 3 refs. 

Even at comparatively low temperatures fused salts are pro- 
vided with useful decontamination effects against corrosion coatings 
firmly adhering to metallic materials. If the immersion technique is 
replaced by spraying, which means that the salt layer can be very 
thin, then only a quantities of contamination waste will occur. 


22429 Computers in the quality assurance. Abend, K.; Lang, R.; 
Schuett, U. (Nuklear-Chemie und -Metallurgie G.m.b.H. (NU) : 
Hanau (Germany, F.R.). Abt. Nutronik). Materialpruefung; 18: No. 
9, —— 1976). (In German). 

8 figs. 

Increased use is made of computers for quality assurance. 
Taking four examples, mainly from ultrasonic testing of high-quality 
pipes, the test facility's hard- and software are presented. 


22430 Numerical and experimental examinations for eddy current 
testing. Betzold, K.; Becker, R. (Fraunhofer-Gesellschaft zur Foer- 
derung der Angewandten Forschung e.V., Saarbruecken (Germany, 
F.R.). Inst. fuer a Pruefverfahren). Materialprue- 
Sung; = _ 9, 345-348(Sep 1976). (In German). 


gs. 

Bessel's differential equations were solved for the problems of 
a rectangular sensing coil over to extended conducting layers and an 
inner coil in a conducting two-layer tube. The vector potentials in 
the different fields were calculated, and the field and current distri- 
butions in the material layers as well as the im ce of the air coil 
were derived from this changes of material data which may occur 
during testing were simulated with regard to the use of the multi- 
frequency method for the study of reactor components. Coils of 
different geometry were used for this in order to obtain an optimal 
phase position of the perturbation parameters. The theoretical data 
could be confirmed by measurements. From these studies, Fortran 
IV programmes were developed with the aim of determining opti- 
<a frequencies and coil dimensions for the multi-frequency 
method. 


22431 Techniques for evaluating the flaw tolerance of reactor 
coolant piping. Bamford, W.H.; Begley, J.A. (Westinghouse Electric 
Corp., Pittsburgh). Am. Soc. Mech. Eng., [Pap.]; No. 76-PVP-48, 1- 
12(19 Sep 1976). 

A variety of techniques are available for determining the flaw 
tolerances of reactor coolant piping. These techniques are reviewed, 
and their limitations discussed. It is shown that several empirical and 
theoretical approaches provide an excellent explanation of the effect 
of through-wall and part-through-wall defects on the burst pressure 
of ductile piping. However, the most severe loadings on the reactor 
coolant system may be due to forces other than pressure, e.g., 
thermal and bending loads. The J-integral and COD techniques are 
compatible with empirical and theoretical calculations of burst pres- 
sure of flawed pipes and, in addition, retain their validity for modes 
of loading other than internal pressure. A description of the tech- 
niques, which can be used to perform J-integral analyses of the 

iping, is provided. Such techniques enable prediction of critical 

w sizes for all of the conditions seen by the reactor coolant piping, 
which include the effects of thermal stresses arising from sharp 
through-wall temperature gradients and piping movements due to 
differential thermal expansion and seismic loadings. 22 refs. 


Efficient algorithm for reducing the complexity of compu- 
tation in fault tree analysis. Bengiamin, N.N. (Carleton Univ., 
Ottawa); Bowen, B.A.; Schenk, K.F. JEEE Trans. Nucl. Sci.; NS-23: 
No. 5, 1442-1446(Oct 1976). 

A new algorithm is presented for efficiently generating the 
minimal cut-sets of a fault tree containing repetitions of basic events. 
The algorithm is easily performed by hand and substantially reduces 
both execution time and storage requirements, over the classical 
technique, when programmed. The savings are accomplished by 

ing and recursively reducing the influence of the repetitive 
events. The theoretical basis of the algorithm is presented and 
examples from the recent literature are used to demonstrate its 
efficiency. Finally, the computational complexity is discussed and 
rules presented for simplifying the tree before the computations 
22433 Steam turbines. Scheffczyk, H. (Kraftwerk Union A.G., 
Muelheim an der Ruhr (Germany, F.R.). Abt. Technische Dampf- 
turbinen, Konstruktion, Entwicklung). Elektrizitaetswirtschaft; 5: 
No. 20, 691-704(Oct 1976). (In German). 
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31 figs.; 3 tabs.; 21 refs. 

The author gives the historical development of steam-turbine 
ee 2 ae cae Ge eee St ee ee, oe 
technical further development of conventional turbines due to the 
increases in the steam parameters and per-unit outputs in the in- 
creases in the steam parameters and per-unit outputs in Europe and 
the USA. Marginal conditions for the development of turbines in 
nuclear _— stations with light-water reactors are mentioned. The 
rise in D y= -39 capacities of the turbosets constructed in Ger- 
many and USA for nuclear power stations is discussed. Longitu- 

inal sections typical turbines are shown. The future devel- 


through 
opment of turbines with high output is dealt with. 


22434 Concept of spatial channel theory applied to reactor shield- 
ing analysis. Williams, M.L.; Engle, W.W. Jr. (Oak Ridge National 
Lab., TN). Nucl. Sci. Eng.; 62: No. 1, 92-104(Jan 1977). 

The concept of channel theory is used to locate spatial 
regions that are important in contributing to a shielding response. 
The method is analogous to the channel-theory method developed 
for ascertaining important ay channels in cross-section analysis. 
The mathematical basis for the theory is shown to be the generalized 
oe relation, and sample problems are given to exhibit and 
verify properties predicted by the mathematical equations. A practi- 
cal example is cited from the shielding analysis of the Fast Flux Test 
Facility performed at Oak Ridge National Laboratory, in which a 
perspective plot of channel-theory results was found useful in locat- 
ing streaming paths around the reactor cavity shield. 


FUEL ELEMENTS 


22435 (ANL—8104(Suppl.)) Input instructions for SADCAT 
(Structural Analysis for 3-D Assembly Transients). Marchertas, 
A.H. (Argonne National Lab., Ill. (USA)). Apr 1976. Contract W- 
31-109-ENG-38. 33p. AT. 

The information required for input of the code SADCAT is 
presented. Additional input which may not be covered by the 
present version of SADCAT is also considered; suggestions are 
cage to help the user make modifications inside the code in the 
form of simple subroutines. Detailed input is presented for three 
illustrative examples. The listing of individual input cards is given in 
sequence with attached pertinent explanations. 


22436 (INIS-mf—3193, pp 35-54) Operating conditions and fuel 
rod behaviour: a review. Aas, S. (Institutt for Atomenergi, Kjeller 
(Norway)). [nd]. : a 

From Joint topical meeting on commercial nuclear fuel tech- 
nology today; Toronto, Ontario, Canada (28 Apr 1975). 

In Proceedings of joint topical meeting on commercial nucle- 
ar fuel technology today. Session 2: fuel defect mechanisms. 

paper reviews the relationships between fuel rod behav- 

iour, fuel rod design, and operational conditions, i.e. water chemis- 
try, heat my and changes in heat rating. Defect mechanisms, 
overstraining, fatigue and stress corrosion cracking are discussed. 
——s properties are discussed, and arguments for using fully 
annealed tubing are given. 


22437 (INIS-mf—3193, pp 106-126) Effect of pellet characteris- 
tics and irradiation conditions on UO, fuel densification. Freshley, 
M.D.; Hart, P.E.; Daniel, J.L.; Brite, D.W.; Chikalla, T.D. (Battelle 
Pacific Northwest Labs., Richland, Wash. (USA)). [nd]. 

From Joint topical meeting on commercial nuclear fuel tech- 
nology today; Toronto, Ontario, ada (28 Apr 1975). 

In Proceedings of joint topical meeting on commercial nucle- 
ar fuel technology today. Session 2: fuel defect mechanisms. 

It is shown that for the fuel types studied the propensity for 
sintered UO, pellet fuel to undergo irradiation-induced densification 
can be correlated with fuel microstructure. The largest in-reactor 
density changes occurred for those fuel types having a combination 
of the lowest initial density, the smallest initial grain size, and the 
smallest pore size. 


22438 (INIS-mf—3193, pp 74-85) Theoretical modelling of nucle- 
ar fuel performance: work at the S ids Laboratory of the 
UKAEA. Gittus, J.H.; Howl, D.A.; Hughes, H. (UKAEA). [nd]. 

From Joint topical meeting on commercial nuclear fuel tech- 
nology today; Toronto, Ontario, oats (28 Apr 1975). 

In ings of joint topical meeting on commercial nucle- 
ar fuel technology today. Session 2: fuel defect mechanisms. 

Computer codes which model the in-reactor performance of 
fuel and clad are described briefly. Examples of their uses are given 
and the results are compared with experimental results obtained 
from in-reactor and out-of-reactor experiments. As an example of 
theoretical work on the physical processes involved, work on a basic 
creep equation is described. 
22439 (INIS-mf—3193, pp 15-34) Mechanism of defection of 
zircaloy-clad fuel rods by internal hy Proebstle, R.A.; Davies, 
J.H.; Rowland, T.C.; Rutkin, D.R.; Armijo, J.S. (General Electric 
Co., San Jose, Calif. (USA). Nuclear Energy Div.). [nd]. 
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From Joint topical meeting on commercial nuclear fuel tech- 
nology today; Toronto, Ontario, (28 Apr 1975). 

In Proceedings of joint topical meeting on commercial nucle- 
ar fuel technology today. Session 2: fuel defect mechanisms. 

The problem of localized hydriding of fuel rod cladding due 
to sources of hydrogen internal to the fuel rod has been defined, as 
have the sources of internal hydrogen. Out-of-reactor tests to simu- 
late the effect and to shed light on the mechanism have been 
critically reviewed. A model for hydriding is described which in- 
volves rapid chemical equilibration of moisture with the fuel, fol- 
lowed by reaction of water with the cladding until the ‘oxygen 
starvation’ criterion for hydride formation is attained. Hydride local- 
ization may be due to localized —— starvation or degradation of 
the protective qualities of the oxide film. The oxide film may also be 
damaged by chemical species released from the fuel, by mechanical 
interaction with the fuel, or possibly by radiation effects. The most 
effective way to eliminate fuel rod defects generated by internal rod 
hydriding is to minimize the source of hydrogen, which is mainly 
retained moisture in the UO2. Once this has been done, a hydrogen 
getter in the fuel rod plenum is a more effective approach to 
eliminating hydride failures than sand-blasting the cladding to en- 
hance uniform hydrogen absorption. 


22440 (INIS-mf—3193, pp 2-14) Nuclear fuel failures, their 
causes and remedies. Robertson, J.A.L. (Atomic Energy of Canada 
Ltd., Chalk River, Ontario. Chalk River Nuclear Labs.). [nd]. 

From Joint topical meeting on commercial nuclear fuel tech- 
nology today; Toronto, Ontario, Canada (28 Apr 1975). 

In Proceedings of joint topical meeting on commercial nucle- 
ar fuel technology today. Session 2: fuel defect mechanisms. 

The review classifies all known failure mechanisms for fuel 
consisting of UO: in zirconium alloys for water cooled reactors, and 
shows that remedies are available for each mechanism. 


22441 (INIS-mf—3193, pp 55-73) Dimensional stability of water 
reactor fuel. Duncan, R.N.; Fuhrman, N.; LaVake, J.C. (Combustion 
Engineering, Inc., Windsor, Conn. (USA)); Knaab, H.; Manzel, R. 
(Kraftwerk Union A.G., Erlangen (Germany F.R.)). [nd]. 

From Joint topical meeting on commercial nuclear fuel tech- 
nology today; Toronto, Ontario, Canada (28 Apr 1975). 

In Proceedings of joint topical meeting on commercial nucle- 
ar fuel technology today. Session 2: fuel defect mechanisms. 

Empirical fuel rod diameter and length change correlations 
with fast flux exposure have been formulated based on fuel examina- 
tions at operating plants. In the case of operating Combustion 
Engineering and Kraftwerk Union reactors, stress-free irradiation 
growth accounts for most of the fuel rod elongation observed. 


22442 Parallel-plate type spacer for a nuclear fuel assembly. 
Nozawa, M.; Abe, Y.; Miyamoto, Y.; Kajiyama, T.; Inoue, T. (to 
Japan Atomic Energy Research Inst.). Japanese Patent 1974-47,237/ 
B/. 11 Jun 1968. 6p. (In Japanese). 

In reactor fuel assemblies, each fuel element is equally spaced 
and firmly held with spacers. According to this invention, the spacer 
consists of band-like plates disposed in parallel within an outer 
frame. Longitudinal projections are disposed on one side of each 

late and transverse projections are disposed on the other side. The 
Ongitudinal projections are alternatively arranged on the upper and 
lower edges of the plate with an equal spacing therebetween and the 
transverse projections are arranged at middle positions of the respec- 
tive adjacent former projections. The adjacent band-like plates are so 
disposed that the latter projections of one plate are positioned at the 
middle of the adjacent former projections of the other. Each fuel 
element is longitudinally held within a space formed by the adjacent 
longitudinal projections of one plate and one transverse projection of 
the other. Accordingly this spacer can easily be assembled compared 
with the conventional grating t and the elasticity of the entire 
band-like plate is utilized to allow for deformation of the fuel 
elements. In addition, heat conductivity is improved due to smooth 
coolant flow through the holes of the band-like plates. 


22443 Spacer for a fuel assembly. Nishihata, M. (to Mitsubishi 
Atomic Power Industries, Inc.). Japanese Patent 1975-25,593/B/. 25 
Aug 1969. 3p. (In Japanese). 

In a nuclear fuel assembly consisting of fuel elements divided 
into groups, a circular center pipe is dis at the center of each 
group of fuel elements surrounded by a frame. In each group spring 
members fixed to the frame elastically push the fuel elements toward 
the center pipe which is tied to the frame through transverse 
members so that the fuel elements are regularly spaced from each 
other within the frame. Respective frames are then disposed about a 
common center and tied with tie rods to form an integrated cylindri- 
cal fuel assembly. Since each center pipe is fixed at the center of the 
resultant force of the spring members, fuel elements are effectively 
held at regular spaces within each group. 


22444 Supporting mechanism for nuclear fuel sub-assembly. Sa- 
kurama, N. (to Central Research Inst. of Electric Power Industry). 
Japanese Patent 1974-8675/B/. 23 Oct 1969. 3p. (In Japanese). 
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Three supporting plates are provided at the base of a reactor 
vessel. A coolant, after being cooled by middle and lower supporting 
lates, is caused to flow by a low pressure space formed there- 
tween. A high pressure coolant is caused to flow into the low 
pressure space through tubular flow passage, by a high pressure 
space defined by upper and middle supporting plates. The base of 
each fuel sub-assembly is ong to be retained by inserting it into 
the through tube corresponding to the base of the sub-assembly 
provided on the middle supporting plate. The base of the fuel sub- 
assembly is exposed to the low pressure space. The pressure differ- 
ence between the high pressure space and the low pressure space 
allows each fuel sub-assembly to be steadily retained and the coolant 
to be free from supply failure. Thus, retaining the fuel sub-assembly 
and base thereof prevents the fuel sub-assembly from damage. The 
space commonly arranged at the base and coolant inlet of each fuel 
sub-assembly, together with the coolant inlet flow passage passing 
through the low pressure space prevents local hindrance to coolant 
flow, thus allowing each assembly to be retained under identical 
conditions and eliminating retaining uncertainty. Furthermore, when 
foreign matters flow in the coolant, flow passages do not close, thus 
avoiding emergency overheat. 


22445 Fuel element for a nuclear reactor. Kido, T.; Fukumitsu, 
Y.; Kishi, Y. (to Sumitomo Electric Industries Ltd.). Japanese Patent 
1974-47,957/B/. 29 Nov 1969. 3p. (In Japanese). 

Pellets are charged in a cladding tube of a zirconium alloy the 
ends of which are welded with plugs made of the same alloy to 
hermetically seal the tube and prevent the leakage of core . In 
the present invention, a compressive member made of the same 
material as that of the ¥ is interposed between the plug and a coil 
spring made of an IN EL alloy, stainless steel, or piano wire, so 


as to provide a space in the cladding tube and separate the coil 
spring from the plug. This eliminates the production of a low 
melting point eutectic alloy at the welded ends of the cladding tube 
and protects the coil spring from welding heat. The strength of the 
—, element is thus maintained enabling the element to be safely 


22446 Method for fabrication of fuel rods. Toda, S.; Okubo, K. 
(to Japan Atomic Energy Research Inst.). Japanese Patent 1975- 
2800/B/. 6 Jan 1970. > (In Japanese). 

An inner cylinder is internally pressurized to swell the outer 
diameter thereof and then co-axially disposed in an outer cylinder. 
Small pieces of a nuclear fuel material are charged between both 
cylinders to form a prototype of a hollow fuel rod after closing the 
end of the outer cylinder by a cover. Next, the internal pressure of 
the inner cylinder is released to reduce the outer diameter thereof to 
the original, thereby producing a gap between the outer surface of 
the inner cylinder A the inner surface of the fuel. This allows the 
inner cylinder to be easily withdrawn without destroying the inner 
surface of the prototype due to friction. Accordingly, the inner 
cylinder can be used repeatedly in such fabrication and there is no 
limitation as to the diameter and length of the fuel rod in fabrication. 


22447 Method for the insertion of nuclear fuel pellets. Nishi- 
mura, K. (to Furukawa Electric Co. Ltd.). Japanese Patent 1975- 
27,153/B/. 30 Jan 1970. 3p. (In Japanese). 

Herein disclosed is a method for inserting nuclear fuel pellets 
within a tubular cladding, and more particularly, a method for 
reducing the pressure within a vertically erect cladding to facilitate 
the descent of the pellets which are inserted and positioned within 
the cladding by the force of gravity. An attachment adapted to 
reduce the pressure in a tubular cladding by means of a vacuum 
pump is attached to the opened end of an otherwise sealed cladding. 
During the evacuation operation, fuel pellets are successively insert- 
ed into the open end of the vertical cladding, the interior of which is 
maintained at a reduced pressure, and = ly descend to the lower- 
most position of the cladding under the force of gravity. Following 
the insertion of the final pellet, the attachment is removed and the 
cladding sealed. Reducing the pressure within the — facilitates 
the rapidity with which the pellets descend and assures their proper 
positioning. 


22448 Fabrication process for powdered carbonized fuel. Maru- 
tani, K.; Komine, I. (to Mitsubishi Atomic Power Industries, Inc.). 
Japanese Patent 1975-14,719/B/. 25 Feb 1970. 3p. (In Japanese). 

The raw material uranium dioxide or uranium dioxide plus 
plutonium dioxide mixed with graphite powder is molded in a 
carbon heat reduction reaction to form coarse pellets subsequently 
coated with a powder lubricant which can be mposed, evapo- 
rated or sublimated at several hundred degrees centigrade. Each of 
the pellets is then cold-pressed directly in dies at 3 - 10 t/cm.cm to 
form a pressed carbide powder pellet. The latter pellet is then heated 
and sintered in vacuum or an inert environment at a temperature 
of 300 - 1200°C, a range over which UC powder is not sintered to 
remove the powder lubricant from the odie. The final pellet thus 
formed has a mechanical strength higher than a green pellet fabricat- 
ed by sintering in the conventional process. Since the oxygen con- 
tent of the new pellet is low, the quantity of gas emission is small 
during irradiation. 
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22449 Method of fabricating powder-packed fuel rods. Kobaya- 
shi, I.; Hirose, Y. (to Hitachi Ltd.). Japanese Patent 1975-14,720/B/. 


2 Mar 1970. 3p. (In ae. 

A protective € is inserted into the opening through the 
top end of a cladding tube the other end of which is closed with a 
cap. Large and fine grains of a ceramic nuclear fuel powder are 
charged through the sleeve by vibration 2» a height which 
exceeds the length of the packed tube. sleeve, while still 
charged with the powder, is then extracted from the tube and the 
tube is thereafter sealed to form a fuel rod. The fuel powder is thus 
charged at a constant density throughout the interior of the tube, 
eliminating the possibility of a lower-density fuel ion being 
formed in the upper portion of the tube without using aid of a 
retaining rod which often led to cladding tube e. The upper 
end opening of the tube is not contaminated with the fuel powder at 
charging, assuring an effective weld when sealing this opening. 


22450 Nuclear fuel rod. Oi, N.; Wakasugi, K. (to Tokyo Shi- 
baura Electric Co. Ltd.). Japanese Patent 1975-3477/B/. 26 Mar 
1970. 3p. (In Japanese). 

According to this invention, a pellet of sintered thorium 

dioxide is laid at the bottom of a cladding tube and sintered nuclear 
fuel pellets of uranium dioxide or uranium-plutonium dioxide are 
charged into this tube in such manner that thorium dioxide pellets 
are interposed between specified numbers of fuel pellets with an- 
other thorium dioxide pellet laid on the top of the stacked fuel 
pellets and compressed by a spring toward the fuel pellets in the 
tube. The tube is subsequently sealed to form a fuel element. If the 
fuel pellets are brought to the molten state by a thermal load, they 
are held by the interposed thorium dioxide pellets so as to eliminate 
slumping of the fuel material in the tube along the ~~ may axis 
during irradiation. When irradiation is terminated, the thorium diox- 
ide pellets are transformed into a nuclear fuel. 
22451 Method for production of composite rolled products indi- 
cating core location. Yui, N.; Fujimura, K. (to Sumitomo Electric 
Industries Ltd.). Japanese Patent 1975-7546/B/. 27 Apr 1970. 3p. (In 
Japanese). 

A core material such as a B-Al alloy for fuel plates is 
embedded into a square window disposed at the center portion of a 
cladding plate made of a material such as Al, having a radiation 
transmittivity substantially equal to that of the core. A labelling 
material such as an U-Al alloy is embedded into a number of holes 
drilled into the cladding plate or the core and then a filler is charged 
into the holes to cover the labelling material. The thus assembled 
core is enclosed in an Al plate and then hot-rolled with use of a 
press. Since the radiation transmittivity of the labelling material is 
different from that of the cladding and core, the location of the core 
on the rolled sheet can easily be detected by external X-ray irradia- 
tion. 


22452 Support for fuel assembly. Hirose, Y. (to Hitachi Ltd.). 
Japanese Patent 1974-32,912/B/. 15 Jun 1970. 2p. (In Japanese). 
During the replacement of a used fuel assembly with a new 
one in a nuclear reactor, a constant cooling condition must be 
maintained for the safety of the reactor. In the present invention, the 
fuel assembly is held with a support mechanism consisting of a tube 
having openings for the introduction of a cooling material enclosi 
this tube. Flow passages for the cooling material are formed wi 
these openings and small holes pass through the fuel assembly. When 
the fuel assembly is removed from the support mechanism for 
t, this mechanism is shifted due to the fluidic pressure 
ifference along the length of the tube so that the openings of the 
tube are closed by the sliding section of a deck used to maintain the 
cooling material under compression, thereby to block the introduc- 
tion of the cooling material into the support mechanism. Thus, the 
flow condition of the cooling material in the vicinity of peripheral 
fuel assembies is unchanged during replacement. 


22453 Fuel rod for nuclear reactors. Ohi, N. (to Tokyo Shibaura 
Electric Co. Ltd.). Japanese Patent 1975-17,640/B/. 26 Dec 1970. 
3p. (In Japanese). a wet 
A sintered fuel pellet is disposed coaxially in the core portion 

of a cladding tube for a nuclear fuel rod with a cylindrical 

ining between the fuel pellet and the inner wall of the clad. 

is filled with grains having a low surface energy from which it 
follows that the grains are sintered only with difficulty. Even at 
start-up or shutdown of reactor operation, the possibility of cladding 
tube destruction is greatly reduced by the effect of the grains filled in 
the gap which limits the sintered region, thus preventing cracks 
which develop in the fuel pellet from extending toward the cladding 
tube. 


22454 Method for welding the end plugs of a nuclear fuel clad- 
ding tube. Hatanaka, T.; Kishi, Y. (to Sumitomo Electric Industries 
moe Japanese Patent 1975-19,500/B/. 16 Apr 1971. 3p. (In Japa- 
nese). 

In a container filled with an inert gas, one end of a cladding 
tube for a nuclear fuel element is held by a power chuck and an end 
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plug for the cladding tube is held by a plug holder. Both the 
chuck and plug holder are controlled through an 

cylinder driven by the pressure of a gas identical to 

the container. The plug is then fitted into the claddi 

fuel element by the same actuator and wel to the 

entire proceeds within the container using 
driven by the pressure of a gas identical to that filled in 
tube, there is no possibility that the gas filled in the claddi 
will be contaminated. 

22455 Fuel rod for a nuclear reactor. Kumaoka, Y. (to 
Shibaura Electric Co. Ltd.). Japanese Patent 1974-49,351/B/. 
May 1971. 4p. (In Japanese). 

A nuclear fuel rod of novel structure comprises a claddi 
he ee ee aes ee ene eae ae oe 
these sections into a single body. A valve disposed at an opening 
the first section pre-charged with nuclear fuel is urged outwardly by 
a spring provided therein so as to close the opening. The i 
ring is subsequently welded to the opening of the 
allowing the section of the cladding tube containing the fuel to be 
fabricated as a te unit. A sleeve tube having a thin portion 
fixed to the second section is inserted into the connecting ring so that 
the top end of the thin portion pushes the valve against the spring to 
communicate the second tube section with the first through the thin 

rtion when the second section is welded to the i 
orm a fuel element. The welding of the sections can be readily 
executed in a safe manner. 


Welding method for a fuel rod interplug. Azuma, T. (to 
Furukawa Electric Co. Ltd.). Japanese Patent 1975-17,427/B/. 22 
Oct 1971. 3p. (In Japanese). 

A spring is inserted into the cladding tube of a nuclear fuel 
rod to retain one end of a fuel pellet charged in the tube. One end of 
an interplug having a center borehole is fitted into the tube to 
contact with one end of the spring the other end of which contacts 
the fuel pellet. The spring is then compressed and detached from the 
plug by a push rod inserted through the center hole of the plug 
which is welded in this condition to the cladding tube. nea 
removal of the push rod to bring the spring back in to contact wi 
the plug, the cher end of the plug is welded to one end of another 
cladding tube and engaged with a spacer to hold these cladding 
tubes within the reactor. Since the spring is detached from the plug 
and the inner wall of the tube during the welding process, annealing 
of the spring is prevented and lasting elasticity assured. 


22457 Nuclear fuel rod. Maki, H.; Watahiki, M.; Oyama, M. (to 
Hitachi Ltd.). Japanese Patent 1975-717/B/. 30 Nov 1971. 4p. (In 
Japanese). 

The structure of end caps to be welded to both ends of a 
cladding tube is disclosed. An end cap has a portion intended for 
insertion into the cladding tube and an edge portion to be welded to 
this tube, the portion having a smooth cylindrical portion without 
taper the outer diameter of which is equal to or slightly larger than 
the inner diameter of the cladding tube. This cylindrical portion is 
further provided with annular recess around its outer pheriphery in 
the vicinity of the edge portion. A vent hole is provided for 
communicating the recess with a space at the apex of the insert 

rtion. If tensile stress due to thermal ex ion aj along the 
length of the fuel rod, no load is directly cnttel to the welded 
section which is sufficiently reinforced by the cylindrical portion. 


22458 Electron beam welding facility. Clara, P.; Foulquier, H. 
(to CEA, 75 - Paris (France)). French Patent 2,276,896/A/. 5 Jul 
1974. 15p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

Description is given of an electron beam welding facility 
comprising a first enclosure incorporating a pumping means and 
at least one device for allowing an end portion of a tubular member 
to pass through said enclosure sealingly, said device comprising an 
expansible joint and means for rotating both the joint and the tubular 
member. The facility is characterized in that it comprises means for 
locking the tubular member with respect to the device, and in that 
the other end portion of the tubular member penetrates into a second 
sealingly-moving device, mounted in a second enclosure submitted 
to a primary vacuum similar to that of the first enclosure. This can 
be applied to welding fuel-pin cans. 


22459 Energy considerations of 
relevance to gas release in fuels. Beere, W. icity 
ing Board, Berkeley (UK). Berkeley Nuclear Labs.). pp 249- 
252 of In Physical metallurgy of reactor fuel elements. Harris, J.E.; 
Sykes, E.C. (eds.) (Central Electricity Generatin 
(UK). Berkeley Nuclear Labs.). London; M 
From International conference on the P 
reactor fuel elements; Berkeley, UK (2 Sep 1973). 
Liquid and gas phases penetrating grain boundaries are dis- 
cussed with reference to gas release in nuclear fuels. The energy 
criteria are derived for equilibrium shaped gas bubbles, voids, and 
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open pores. Lenticular bubbles on grain boundaries and interlinked 
grain edge bubbles are treated in detail. It is shown that equilibrium 
shaped pores have a constant surface curvature. Also, the dihedral 
angle at the intersection of surface and grain boundary is indepen- 
dent of any gas pressure and maintains an equilibrium of tensions. A 
simplified model is constructed of porosity penetrating grain bound- 
aries. The model demonstrates the stable configurations and the 
porosity level at the onset of collapse of the interconnexions between 
pores. At a sufficiently high porosity level the interconnected pores 
are capable of forming extensive penetration reaching the exterior 
surface of fuel pellets. 


22460 Pore migration related to swelling and fission gas release 
in nuclear fuels. Oldfield, W. (Materials Research and Computer 
Simulation, Ohio (USA)); Markworth, A.J.; Brown, J.B. pp 242-248 
of In Physical metallurgy of reactor fuel elements. Harris, J.E.; 
Sykes, E.C. (eds.) (Central Electricity Generating Board, Berkeley 
(UK). Berkeley Nuclear Labs.). London; Metals Society (1975). 

From International conference on the physical metallurgy of 
reactor fuel elements; Berkeley, UK (2 Sep 1973). 

An analysis of the migration of pores in solids along a thermal 
gradient was carried out using computer simulation and experimental 
techniques. The steady-state morphology of migrating pores was 
simulated taking into account such processes as vapour diffusion, 
atomic attachment-detachment kinetics, capillarity, and the partition- 
ing of impurities. Experimental studies of pore migration were 
conducted with unirradiated, porous uranium dioxide, a laser image 
furnace being used to supply heat to the specimens and thereby to 
induce a varying temperature field. Pores were found to migrate 
significantly slower than predicted on the basis of a simple vapour- 
diffusion model. In addition, foreign impurities artificially implanted 
within some of the specimens caused pore migration to occur at even 
slower rates than were measured for the impurity-free specimens. 


22461 Effects of fission gas in fuels during irradiation. Speight, 
M.V. (Central Electricity Generating Board, Berkeley (UK). Berke- 
ley Nuclear Labs.). pp 222-223 of In Physical metallurgy of reactor 
fuel elements. Harris, J.E.; Sykes, E.C. (eds.) (Central Electricity 
Generating Board, Berkeley (UK). Berkeley Nuclear Labs.). 
London; Metals Society (1975). 

From International conference on the physical metallurgy of 
reactor fuel elements; Berkeley, UK (2 Sep 1973). 

The mobility of fission in fuels during irradiation is 
ultimately responsible for the technologically important phenomena 
of swelling and gas release. The current state of theoretical and 
experimental work relevant to the processes responsible for gas 
mobility is reviewed, and the application of these ideas to operating 
fuels is considered. There is some evidence that re-solution of gas 
from bubbles and diffusion of dissolved gas atoms may be more 
important to higher temperatures and doses than was previously 
thought. Present ideas on gas bubble mobility emphasize the impor- 
tance of restrictive nucleation processes which impede the move- 
ment of faceted bubbles. This phenomenon favours diffusion of 
dissolved gas atoms as the dominant transport mechanism, although 
there is some discussion that nucleation processes may be consider- 
ably enhanced in an irradiation environment. In this context, evi- 
dence has been recently obtained for the in-pile migration, up the 
temperature gradient, of bubbles according to the rate dictated by 
uninhibited surface diffusion. However, bubble sizes in this work 
were relatively large (1 to 10 m dia); smaller intraganular bubbles 
which generally occur in fuels are more likely to suffer from the 
restraints of nucleation processes. Experimental evidence on the in- 
pile migration by a surface diffusion mechanism of intragranular 
bubbles typical of the size range (a few tens to a few hundred 
Angstrom units) which predominantly occurs in fuels has yet to be 
obtained. Out-of-pile experiments on the migration in a temperature 
gradient of large lenticular bubbles by vapour transport have consis- 
tently highlighted the importance of the surface kinetics of attach- 
ment of vapour molecules. This process, rather than the rate of 
transfer of vapour across the bubbles, controls and restrains bubble 
movement in the same manner that surface diffusion is impeded by 
nucleation processes in small faceted bubbles. 


22462 Nuclear fuel element clusters with spring and stop. Cur- 
ulla, M.V.; Smith, B.A.; Ashton, J.A. (to General Electric Co.). 
German(FRG) Patent 2,442,038/A/. 20 Mar 1975. 15p. (In German). 


igs. 

The flexible mounting serves for fastening fuel element clus- 
ters of a nuclear power plant, around a flow channel. It consists of a 
spring and stop; care is taken that no components can fall off during 
assembly operations. For this purpose, a spring component with leaf 
spring component and an upper opening, a stop or spring support 
component with a thread —— on the upper part, a bolt with 


enlarged head, an in-between component, and a thread end 
component are provided. The thread end component has a larger 
diameter than the shaft component. The threads of the end com 

nent match the threads of the opening in the stop component. The 
leaf spring component and the stop component are furthermore 
secured in position on the shaft -component to prevent a detachment 
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from the bolt by a deformation of the adjacted end threads of the 
bolt thread and of the thread of the stop component. The deforma- 
tion can be caused by a tensional force between the bolt and the 
stop. 


22463 Coupling for nuclear reactor fuel elements. Lettau, H. (to 
Siemens A.G., Berlin (Germany, F.R.); Siemens A.G., Muenchen 
(Germany, F.R.)). German(FRG) Patent 2,020,382/B/. 20 Mar 1975. 
3p. (In German). 

6 figs. 

The coupling on the points of connection between fuel ele- 
ment structure and filling as well as fuel elements is free from play 
and torsion-proof during vertical vibration or when handled in the 
coolant channel of the nuclear reactor. It consists of two os 
halves which have slip surfaces with an inclination of, e.g., 15° on 
their junction ends. Each coupling half has a half-ring. In coupling 
position, these engage with one shoulder behind an annular tee-slot 
on the respective other coupling half. The centering of the two 
coupling halves with regard to each other takes place by means of a 
bar with a conical end in a recess in one half as well as by means of a 
sage bore fitted to the conical end of the bar in the other half. 

e center line of this bore is placed aside from the axis of the 
coupling in such a way that at combining the halves are irreversibly 
encased because the bar effects a lateral force in the direction of 
engagement upon the half with the bore. The bar is spring-loaded. 


22464 Method of reducing the space between the fuel can and the 
filling of nuclear reactor fuel rods. Koehler, L. (to Kraftwerk Union 
A.G.). — Patent 2,355,698/A/. 22 May 1975. 7p. (In 
German). 


3 figs. 

In order to reduce the gap between fuel can and fuel filling of 
nuclear fuel rods, pressure is applied to the fuel can from the outside. 
This is done by means of a ring-shaped hydraulic pressure pad which 
in successive steps encircles the ring-shaped zones of the fuel can. 
For pressurizing, a valveless, mechanically driven high-pressure 
plunger pump is provided. It relieves and compresses oil in a sealed 
oil volume which is in connection with a torus around the pressure 
pad. The oil volume to be compressed depends on the deformation 
of the fuel can to be obtained, on the compressibility factor of the 
oil, and on the piston displacement of the pump. Between the 
pressure pad and the jacket encasing tube a metal ring is inserted for 
uniform pressure transfer. Its surface, in opposite direction to the 
fuel can, is provided with slots that proceed inclined inwards and 
form a meander-shaped structure. 


22465 Nuclear fuel element. Adamson, M.G.; Aitken, E.A.; Ro- 
senbaum, H.S. (to General Electric Co.). French Patent 2,276,662/ 
A/. 24 Jun 1975. 17p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). Priority claim: 24 June 1974, US. 

Description is given of a fuel-element comprising an envelope 
between the fuel and its cladding. It comprises a can enclosing a 
nuclear-fuel body so that a gap is left between said nuclear-fuel body 
and the can, a metal envelope placed between the fuel and the can, 
said envelope being provided with a coating containing at least one 
additive on the surface thereof adjacent to the fuel-body. 


22466 Application of Finite Element Method to transient thermal 
contact of fuel element. Miya, K.; Hashimoto, M.; Okamura, 
K. {Tokyo Univ. (Japan). Nuclear Engineering Research Lab.); 
Ando, Y. Nippon Genshiryoku Gakkaishi; 17: No. 8, 439-446(Aug 
1975). (In Japanese). 

It is of great interest to establish a method for analyzing the 
transient thermal contact problem of fuel and cladding with use 
made of the Finite Element Method. Such a method is presented, 
which deals with transient temperature distributions in fuel and 
cladding assumed to be in contact with each other. The general 
matrix equation is composed of matrix equations for fuel and clad- 
ding, the two matrix equations being then coupled by the boundary 
conditions at the interface. On the one hand, dynamic operation of 
the University of Tokyo Reactor [YAYOI] has been successfully 
performed as a preliminary step to pulsed operation. Measurements 
were made of the transient temperature on the cladding surface. 
Some of measured results were analyzed by means of the Finite 
Element Method, as a result of which an insight was gained on the 
transient temperature distribution in the fuel and cladding produced 
during the dynamic operation of [YAYOI]. The information thus 
obtained should serve usefully in the safety analysis of the dynamic 
operation in respect of cladding integrity. 


22467 Neutron radiography for post-irradiation examination. 
Turuno, A.; Suzuki, H.; Tabata, T. (Japan Atomic Energy Research 
Inst., Tokai, Ibaraki. Tokai Research Establishment). Nij Gen- 
shiryoku Gakkaishi; 17: No. 10, 554-558(Oct 1975). (In Japanese). 

Non-destructive inspection techniques are used in post-irra- 
diation examination to observe the internal structure of irradiated 
materials; it provides useful information for the ensuing steps of 
examination. Application of neutron radiography has been consid- 
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ened ape catty vouie, to ullion dis goamerty of Gonasl neuen te 
pass through heavy metals, while suitable methods of 

Obviete problems of radiation from the irradiated materials. Is this 
study the irradiated samples were transferred from a hot cell to the 
neutron radiographic facility in JRR- 3 (Jai ~ Research Reactor No. 
3). Seettannin d of the neutron radiography obtained and exposure 
Ce oe ee, aad 0 Geuuiien ts aes on the sensitivity of 


22468 Chemical immobilization of fission products reactive with 

nuclear reactor components. Grossman, L.N.; Kaznoff, A.I.; Clukey, 

OG 7 General Electric Co.). Canadian Patent 977,952. 18 Nov 
P- 

Available from Commissioner of Patents, Ottawa. 

This invention teaches a method of immobilizing deleterious 
fission products produced in nuclear fuel materials d nuclear 
fission chain reactions throu Me use of additives. The additives are 
disposed with the nuclear fuel materials in controlled quantities to 
form new compositions preventing attack of reactor components, 
especially nuclear fuel cladding, by the deleterious fission products. 


22469 Method of nuclear fuel rods in grid assembly. 
Bleiberg, M.L. (to Arco Nuclear Co.). Canadian Patent 978,668. 25 
Nov 1975. 6p. 

Available from Commissioner of Patents, Ottawa. 

A method is disclosed for inserting metal alloy clad nuclear 
fuel rods into a fuel rod spacer grid assembly without scratching the 
clad material. By cooli pe ee ee eee ee humid 
atmosphere a hoarfrost-like coating forms on rod which effec- 
tively lubricates the rods for insertion into the grid assembly without 
removing any portion of the protective coating. 


22470 Acoustic method for measuring gas pressure. (to Westing- 
house Electric Corp.). Netherlands Patent 7,514,376/A/. 10 Dec 
1975. 9p. (In Dutch). 

iority 29 Jan 1975, USA; 1 fig. 

A non-destructive acoustical method for measuring gas pres- 
sure in a hermetically sealed enclosure is described. In accordance 
with the method, an acoustic si is generated and transmitted 
through the gas medium within the enclosure. The acoustic imped- 
ance mismatch between the nce ne and the gas medium is depen- 
dent upon the pressure of the gas and correspondingly affects the 
transmissivity of the acoustic Si The signal is received after 
traversing a given path throu the gas and converted into a 
corresponding electrical output calibrated against a certain standard 
to provide a direct measure of the gas within the enclosure. In the 
preferred arrangement, the enclosure is acoustically damped to sub- 
— dissipate acoustical energy traveling within the enclosure 
w 


22471 Method of preparing relatively low density oxide fuel for a 
nuclear reactor. Langrod, K. (to North American Rockwell Corp.). 
Canadian Patent 980,104. 23 Dec 1975. 15p. 

Available from Commissioner of Patents, Ottawa. 

A method of preparing an oxide fuel for a nuclear reactor in 
which uranium dioxide powder or an intimate mixture of uranium 
dioxide and plutonium dioxide or thorium dioxide powders is sin- 
tered, the sintered material is comminuted to a fine powder, the fine 
powder is hers ey by cold pressing and the compact is resintered 
at approximately the same temperature used for the first sintering. 


22472 Determination of the sector of hydrodynamic flow stabili- 
zation in triangularly packed rod bundle channels. Volovik, = 
Krapivin, A.M.; Bystrov, P.I. Energ troenie; No. 4, 22- 
23(1976). (In Russian). 

Results of an experimental investigation of the sector of 
hydrodynamic flow s' tion in channels formed by rod bundles 
pp ag pen It is shown that the length of the inlet sector 
on the Re number, the relative spacing of the lattice, and 
of entry of the flow into the bundle. A design formula is oe 
for the determination of the length of the sector of hydrodynamic 
flow stabilization. 

22473 Measurement of 





physics parameters of sub-critical systems 
~y-correlation Godwal, B.K.; Phiske, M.R.; Naval- 
kar, pon £4 (Bhabha Atomic Research Centre, Bombay (India). Neu- 


tron Physics Section). Atomkernenergie; 28: No. 3, ¥497-228(1976). 
2 io 6 refs. Short communication only. 


Method - and its application - for non-destructive determi- 
nation of nuclear material quantities. Daoud, H.; Engelhardt, K. 
peratur-Reaktorbau G.m.b.H., Mannheim (Germany, 
toma FAB ‘e to of In Safeguarding nuclear materials. 
ay | (197 

owe on the safeguarding of nuclear materials; 

Vieuna. fonda (20 Oct 1975). 
The THTR-burnup measurement reactor is a small critical 
235U/graphite assembly designed to measure the burnup in fuel 
elements discharged from the THTR pebble-bed-reactor core. The 
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information obtained is used to optimize the burnup for each individ- 
ual fuel element, and the core nels aaa 
fissible material accordingly. The fuel elements containing an 
amount of fissile aa roll through a tube at the center of the 
assembly on a 7-second cycle. Ion c ane measure the transient 
due to the passage of the fuel element; immediately afterwards the 
system is automatically re-stabilized before passage of the next fuel 
element. An analysis of the transent indicates the amount of the 
fissile material in the he fuel element. 


22475 Fuel element. Maki, H.; Ito, K. (to Hitachi Ltd., Tokyo 
—, German(FRG) Patent 2, 540, 351/A/. 25 Mar 1976. ‘15p. (in 


5 figs. 

The claim refers to a fuel element containing nickel or a 
nickel alloy between the pellets in a hermetically sealed fuel can. 
The nickel-material is arranged in a zone between adjoining fuel 

—. in which the melting point of the fuel element is reached 
a the use of the fuel element in the reactor. The nickel or the 
alloy is arranged in a cavity on the upper side of the pellet. In 
addition to this, grooves leading from the cavity to the periphery of 
the pellet are provided for. 


22476 Manufacture of flat fuel elements with an Al-U alloy core. 
Ambrozio, F.F.; de Quadros, N.F.; Haydt, H.M.; de Souza Santos, 
T.D. (Coord. de Metal Nucl., Sao Paulo, Brazil). Metalurgia (Sao 
Paulo); 32: No. 222, 327- 333(May 1976). (In Portuguese). 

Ex ents were carried out to obtain nuclear fuel plates 
with a core of Al-18.4% U alloy and a can of 1100 aluminum, with a 
thickness of 1.53 mm. The effects of heat treatment of the alloy and 
the use of cores with rectangular and 120$degree$-angle cross sec- 
tions were studied. The results of blistering, metallographic, radio- 
graphic, emitted radiation, and dimensional tests on the plates ob- 
tained are presented and analyzed. The heat-treated alloy showed 
the best results. 23 refs. 


22477 Method for failed element detection in a reactor fuel 
element. Jester, A.; Heidtmann, U.; Birnbreier, H. (to Babcock - 
Brown Boveri Reaktor G.m.b.H., Mannheim (Germany, F.R.); 
Brown, Boveri und Cie A.G., Mannheim (Germany, F.R.)). 
German(FRG) Patent 2,505,645/A/. 19 Aug 1976. 15p. (In 
German). 
5 figs. 

A method for detecting failed elements in water-cooled nucle- 
ar power plants is described. In the light of existing technical 
knowledge it has the advantage that all failed pins of a fuel element 
can be detected at the same time with simple means. 


22478 Calculating the oxidation of Zircaloy cladding tubes by 

solving the diffusion equation. Malang, S. (Kernforschungszentrum 

Karlsruhe (Germany, F.R.). Inst. fuer Reaktorbauelemente). Atom- 

wirtsch., Atomtech.; 21: No. 9;10, 468-470(Sep 1976). (In German). 
4 figs.; 4 refs. Short communication only. 


22479 Thermal fields of rod-type fuel elements situated in regular 
lattices aging by a heat carrier. Ushakov, P.A.; Zhukov, A.V.; 
Matyukhin, N.M. (Engineering Physics Institute). High Temp. 
(USSR) ‘Engl. Transl.); 14: No. 3, 482-488(Nov 1976). 

The mean heat exchange and temperature nonuniformity on 
the surface of a rod-type fuel element are calculated. The results can 
be applied to rod-type fuel elements of arbitrary composition. (AIP) 


22480 Efficiency of the ribbing of rod-type fuel elements. 
Dostov, A.L; Zorikoev, G.A.; Sidorov, V.S. (Institute of Theoretical 
and Experimental Physics). High Temp. (USSR) (Engl. Transi.); 14: 
No. 3, 488-493(Nov 1976). 

The problem of the temperature field in a ribbed rod-type fuel 
element is considered. It is shown that the temperature field on the 
surface of the fuel element is seriously nonuniform. The concept of 
the ribbing-efficiency coefficient is introduced to describe this case. 
(AIP) 


CONTROL SYSTEMS 
REFER ALSO TO CITATION(S) 22332, 22333 


22481 (LA-UR—76-1899) Feature extraction through least 
squares fit to a simple model. Demuth, H.B. (Los Alamos Scientific 
Lab., N.Mex. (USA)). 1976. Contract W-7405-ENG-36. 6p. (CONF- 
761114—1). Dep. NTIS $3.50. 

From 3. international joint conference on pattern recognition; 
Coronado, California, United States of America (USA) (8 Nov 
1976). 

The Oak a National Laboratory (ORNL) presented the 
Los Alamos Scientific Laboratory (LASL) with 18 radiographs of 
fuel rod test bundles. The problem is to estimate the thickness of the 
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gap between some cylindrical rods and a flat wall surface. The edges 
of the gaps are poorly defined due to finite source size, x-ray scatter, 
parallax, film grain noise, and other degrading effects. The radio- 
graphs were scanned and the scan-line data were averaged to reduce 
noise and to convert the problem to one dimension. A model of the 
ideal gap, convolved with an appropriate point-spread function, was 
fit to the averaged data with a least — program; and the gap 
width was determined from the final fitted-model parameters. The 
least squares routine did converge and the gaps obtained are of 
reasonable size. The method is remarkably insensitive to noise. This 
report describes the problem, the techniques used to solve it, and the 
results and conclusions. Suggestions for future work are also given. 


22482 Reactor control apparatus. Haga, T. (to Hitachi Ltd.). 
Japanese Patent 1974-7,836/B/. 25 Oct 1968. 5p. (In Japanese). 

A control rod or booster comprises a neutron absorbing rod 
or uranium bar inserted within an annular member. A guide drum 
provided therewithin is fixed to the fuel cluster by the supporting 
member of the guide drum through a slit on the side of control rod 
or booster. The underside of the guide drum is fixed to a lower grid 
plate or the like. The drum member is outwardly extended in a radial 
direction so that the neutron absorbing rod or uranium bar is 
arranged therein to increase the reactivity of the control rod. In 
another example, a reinforcement member is arranged within the 
guide drum to increase the mechanical strength thereof. The guide 
drum provided within the control rod or booster allows the dimen- 
sions thereof to be increased, thereby raising reactivity efficiency. A 
pressure tube-type reactor provided with the new apparatus allows 
reactivity to be raised as much as two times. The control rod and 
booster are closer to the fuel cluster allowing reactivity to be 
increased. The guide drum is small and allows economical use of 
neutrons, thereby increasing burn-up. Duplex operation may be 
accomplished by inserting the control rod exterior to the guide drum 
and inserting the booster to the inside thereof. Finally, positioning 
the guide drum farther from the fuel cluster allows reactivity losses 
to be decreased. 


22483 Reactor control system in pulsed operation. Kato, H.; 
Inoue, K.; Imai, M. (to Hitachi Ltd.). Japanese Patent 1975-15,959/ 
B/. 6 Sep 1969. 4p. (In Japanese). 

In a pulsed reactor provided with a control rod drive section 
installed on a bridge laid across the top end of a reactor core, a 
control rod is inserted into the core and can be vertically moved by 
the drive section to vary the reactivity of the reactor. At reactor 
start-up, the rod is set at a position where the reactor is brought to 
the critical state at low power, then extracted to an upper limit after 
the critical state has been attained. The rod is then inserted down to 
a lower limit to bring the reactor to a subcritical state to thus 
terminate one cycle of pulsed operation, whereupon the control rod 
is moved between the upper and lower limits in repetitive fashion to 
continue the pulsed operation. Since the reactor is controlled by 
only one rod and the shutdown reactivity is higher than the reactiv- 
ity at the initial insertion, reactor safety is assured and disturbance of 
the reactor core reduced. High shutdown reactivity removes the 
necessity for a scram procedure, thus enabling pulse repetition 
interval to be shortened. 


22484 Device for determining degradation of reactor control ma- 
terial. Tsuchiya, T. (to Hitachi Ltd.). Japanese Patent 1975-11,030/ 
B/. 19 Sep 1969. 2p. (In Japanese). 

A closed pipe is partitioned via a rupture disc to form two 
chambers, one of which is provided with a plenum for containing a 
boron neutron absorber and for absorption of a helium gas while the 
other is provided with a bellowphragm and a strain gauge bonded 
thereto. The closed pipe is placed in an edge pipe of a control rod. 
After extended use of the control rod, helium gas is produced from 
the boron leading to an increase in the gas pressure within the 
plenum. If this pressure finally exceeds the absorption capacity of the 
plenum, the rupture disc breaks, subjecting the bellow phragm to 
stress. At this time the reading of the strain gauge indicates a rapid 
increase and then a gradual increase of the stress, i.e., the helium gas 
pressure, allowing the degradation of the boron absorption capacity 
for neutrons to be determined. Thus, the rate of degradation of the 
control rod reactivity can accurately be obtained to facilitate deci- 
sions regarding the life of the control rod. 


22485 (ERDA-tr—247) Combined oY. Mai Veo ;<" for 
measuring high count-rate neutrons. Plaige, Y.; Mai Vuong, V.Q. 
Translated from Bull. Inf. Sci. Tech. Paris): rite. 195, 21 -24(1974). 9p. 
Dep. NTIS $3.50. 

By maximum utilization of the data supplied by a fission 
chamber type of neutron detector, it is possible to extend the 
response of the measurement system and reduce the number of 
detectors n for reactor control. This is useful both economi- 
cally and from the safety viewpoint since the same detector continu- 
ously serves at reactor shut-down and at full power. A response of 
ten orders of magnitude is obtained by using impulse measurements 
at low power and fluctuation measurements for count rates equiv- 
alent to or higher than 5.10° c/s. The reactor is supervised at 
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nominal power by in-current linear measurements of current ob- 
tained from the same detector (from 1% to 150% P/sub N/). This 
instrument supplies a single logarithmic item of information and a 
single period in the whole measurement range of the apparatus. 


22486 (ERDA-tr—249) Instrumentation for detecting sheath 
ruptr~e. Graftieaux, J. Translated from Bull. Inf. Sci. Tech. (Paris); 
No. 195, 41-44(Sep 1974). 6p. Dep. NTIS $3.50. 

Most nuclear reactors are equipped with cladding burst- 
detection equipment to check on fuel damage during operation. Two 
chief methods are used for this supervision according to the coolant 
fluid employed. With gaseous coolants the presence of fission gases 
Xe and Kr is traced by means of an electronic detector. The 
concentration of the fission products collected on a mobile electrode 
is measured with a scintillator combined with a photomultiplier or 
with a surface barrier semi-conductor. In the case of liquid coolants 
this method can only be used via a degassing system, and the 
detection of delayed neutrons emitted by certain short-lived fission 
products is used instead. After slowing-down in a moderator, the 
neutron flux emitted is measured by proportional counters or fission 
chambers. The measurement lines which equip these instruments 
belong to the MULTIBLOC standard range for reactor control. 


22487 Control rod drive. Roettger, H.; Schabert, H.P. (to Sie- 
mens AG). German(FRG) Patent 1,951,418/B/. 20 Mar 1975. 4p. (In 
German). 

1 fig. 

The drive, e.g. a magnetic jack, for the control rod of a PWR 
has got a drive shaft which is arranged within a pressure tube filled 
with the medium of the reactor pressure vessel. The drive shaft is 
provided with a cavity running along the longitudinal axis, with 
outlet openings for balance of pressure and flow of the coolant. This 
balance however, is not to take place in normal operation, but only 
at a scram when the drive shaft is separated from the normal drive 
mechanism and falls into the cose together with the control rod. For 
this purpose a locking slide is provided at the upper part of the drive 
shaft sealing the upper outlet in normal operation and lifted from the 
drive shaft only by means of the flow pressure caused by the falling 
shaft, in this way allowing the balance of pressure and flow. 


22488 Top actuated reactor control system. Bevilacqua, F.; Die- 
trich, J.R.; Groves, M.D.; Flinn, W.S. (to Combustion Engineering, 
Inc.). Canadian Patent 980,024. 16 Dec 1975. 26p. 

Available from Commissioner of Patents, Ottawa. 

A nuclear reactor control system employing a plurality of 
low worth absorber elements which can be individually moved 
between two positions respectively commensurate with full insertion 
and full retraction. Each absorber element actuator assembly is a top 
actuated device located entirely within the mactor pressure vessel 
and utilizing hydraulic pressure to control and monitor absorber 
element position. Each absorber element is contained in a guide tube 
which extends through the fuel assembly. 


22489 Pressure vessel penetration techniques. Bevilacqua, F.; 
Groves, M.D.; Notari, G.V. (to Combustion Engineering, Inc.). 
Canadian Patent 980,025. 16 Dec 1975. 26p. 

Available from Commissioner of Patents, Ottawa. 

This relates to novel and improved means for penetrating a 
nuclear reactor pressure vessel with hydraulic control lines. The 
control lines, in the form of a bundle of tubes, penetrate the side of 
the reactor vessel at a point below the junction of the main vessel 
portion and head. The penetration location is selected so as to be out 
of ‘he main coolant flow path. 


22490 Safety systems: still controllable. Strohrmann, G. Rege- 
eee | Uy 18: No. 8, 204-208(1976). (In German). 


Ther reader who wants to have this question answered quickly 
has to be told that the present control systems will not be controlla- 
ble in the long run. To the reader who wants the control systems to 
be operated in a more relevant and rational way in the future, it is 
— why something has to be done now, what problems do 

ety systems present, which way they can be controlled, and what 


has to be done in order that these possibilities may become reality. 


22491 Relative stability analysis of nonlinear reactor control 
systems. Lee, A.B. (Tsing-Hua Univ., Hsin-Chu, Taiwan); Wan 
L.C.; Han, K.W. IEEE Trans. Nucl. Sci.; NS-23: No. 5, 1459- 
1469(Oct 1976). 

The relative stability characteristics of nonlinear power reac- 
tor control systems are analyzed. The analyses are based upon the 
stability-equation method. A simple reactor control system with one 
complex nonlinearity is considered first, followed by a reactor 
control system with two nonlinearities not related by a linear trans- 
fer function with low-pass characteristic. The results of analyses are 
presented in parameter-planes with various loci and boundaries, 
which are useful for engineers to — a system by choosing the 
proper values of adjustable parameters. 
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ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 23275, 23297, 23300, 23305, 
23316, 23317, 23323 


22492 (UNI—548) Environmental assessment of the nonradioac- 
tive wastewater control. Cucchiara, A.L. (United Nuclear Industries, 
Inc., Richland, Wash. (USA)). 11 Jun 1976. Contract E(45-1)-1857. 
5p. Dep. NTIS $3.50. 

The U. S. 7 Research and Development Administration 
is planning to modify five N Plant discharges and one 100-KE plant 
discharge to the Columbia River as follows: The 66” raw water 
return line discharge will be diverted into the 102” line outfall. The 
N Plant filter backwash, coagulator sump wastes, and the regenera- 
tive wastes from the ion exchange resin will be diverted to concrete 
sumps and pumped to two settling ponds. A bar screen will be 
installed in the 181-N sump pit to prevent floating solids from 
returning to the river. The 183-KE filter backwash will be diverted 
to an existing empty sedimentation basin. The backwash will be 
allowed to settle, and water containing less than 30 mg/] suspended 
solids will be drained to the river. Nonsignificant potential adverse 
environmental impact has been identified. 


22493 Experimental research on fixed bed river model for Caorso 
Nuclear Power Plant on the Po River. Battaglia, C.; Calciati, A.; 
Signorini, V. (Impianti Nucl., Rome). Energ. Elettr.; 53: No. 3, 131- 
141(Mar 1976). (In Italian). 

Criteria of the model design are described, with particular 
emphasis on determination of river roughness, for which survey 
measurements on the river bed and studies on similar cases for the 
flood area were necessary, and an experimental study of model 
roughness in a special laboratory for various materials. An examina- 
tion of the results obtained from tests and used in planning hydraulic 
works is carried out. It is shown that the power station enbankment, 
built in the flood area, causes neither erosions downstream nor 
backwater upstream. Finally, a particular type of rotary motion of 
the water found between the intake and discharge areas, occurring 
even without the density currents caused by the hot discharges of 
the staion is described. 


SITING 


22494 (AED-Conf—75-769-036) Criteria of site assessment. 
Gibbs, P.; Fuchs, H. (Motor-Columbus I Fe i unterneh 
A.G., Baden (Switzerland)). 1975. 13p. INIS. 
From IAEA interregional training course on nuclear power 
sgt a and implementation; Karlsruhe, F.R. Germany (8 
1975). 





The criteria which lead to the choice of a particular site for a 
nuclear power station are in general very similar to those which 
would apply to any other type of power station. The princi 
differences derive from the simpler transport problems for the fuel 
compared with, say, solid fuel and the special safety considerations 
which attach to nuclear reactors. The search for a suitable site 
obviously starts by considering where the power is needed, i.e. 
where the load centers are and also the existing transmission net- 
work which may help to bring the power from a more remote site to 
the load centers. This economic incentive to put the plant close to 
loads conflicts directly with the nuclear safety argument which 
favours more remote siting, and part of the problem of site selection 
is to reconcile these two matters. In addition, there are many other 
important matters to consider such as the adequacy of cooling water 
supplies, foundation conditions, etc., all of which must be examined 
in considerable detail. 

22495 Availability of NRC final environmental statement for the 
siting and operation of floating nuclear plants. Fed. Regist. (Wash., 
D.C.); 41: No. 191, 43257-43258(30 Sep 1976). 

From Nuclear Regulatory Commission. Offshore power sys- 
tems (floating nuclear power plants). 

Pursuant to the National Environmental Policy Act of 1969 
and the United States Nuclear Regulatory Commission's regulations 
in Appendix M to 10 CFR Part 50 and 10 CFR Part 51, notice is 
hereby given that Part II of the Final Environmental Statement 
related to the generic considerations of siting and tion of 
floating nuclear power plants in the coastal waters of the Atlantic 
Ocean and the Gulf of Mexico and in certain riverine and estuarine 
locations has been prepared by the Commission's Office of Nuclear 
Reactor Regulation. This Final Environmental Statement is Part II 
of the environmental review related to the issuance of a manufactur- 
ing license to Offshore Power Systems (an a joint 
venture of Westi Electric Corporation and Westinghouse 
International Power Systems Company, Incorporated). 


RADIOACTIVE EFFLUENTS 
REFER ALSO TO CITATION(S) 22191, 22329 
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22496 Environment of nuclear power stations. Delpla, M. (Elec- 

tricite de France, 75 - Paris). pp 333-350 of In Biological and 

environmental effects of low-level radiation. Vol. 2. Vienna; IAEA 
(1976). French) 

rom Symposium on biological effects of low-level radiation 

inent to protection of man and his environment; Chicago, II, 
SA (3 Nov 1975). 

The evolution of the ideas of radiation protection ialists 
are traced, especially in the United States of America, w the 
situation suddenly deteriorated in 1969. On the basis of examples, a 
comparison is made between the health hazards observed in the 
French population and theoretical health hazards. The latter, which 
have nothing in common with observations, are nevertheless the 
subject of very sophisticated preventive measures in the environment 
of nuclear power stations. On the other hand, there are a number of 
pathological cases which, owing to the lack of adequate funds, are 
still too much neglected. To correct this theoretical pathology, the 
consequences of which would be socially disastrous, there is a need 
for a pilot and for a rational study of the situation, which is today a 
very perilous one. 


CHEMICAL AND THERMAL EFFLUENTS 
REFER ALSO TO CITATION(S) 22728, 23310 


22497 (ANL/EIS—2) Evaluation of environmental data relating 
to selected nuclear power plant sites. Quad-Cities Nuclear Power 
Station Site. Marmer, C.J.; Murarka, LP.; Vaslow, F. (Argonne 
National Lab., Ill. (USA)). Aug 1976. Contract W-31-109-ENG-38. 
59p. ~~ NTIS $4.50. 

vironmental monitoring data for the years 1972 through 
1975 pertaining to the Quad-Cities Station, which began commercial 
operation Feb. 18, 1973, were analyzed by the most practical qualita- 
tive and quantitative methods. Four different cooling methods that 
were are described. The results showed no significant immedi- 
ate deleterious effects or violations of state water quality standards, 
thus confirming preoperational predictions. Although the plant has 
not operated long enough to reveal long-term deleterious effects, the 
present indications do not lead to a concerned prediction that any 
are developing. The data utilized, the methods of analysis, and the 
results obtained are presented in detail, along with recommendations 
for improving monitoring techniques. 


RESEARCH, TEST, AND EXPERIMENTAL 
REACTORS 


REFER ALSO TO CITATION(S) 22325, 22483, 22531, 22537, 
22545, 22546 


22498 (ANL—76-48) Analysis of a cylindrical shell vibrating in 
a cylindrical fluid region. Chung, H.; Turula, P.; Mulcahy, T.M.; 
Jendrzejczyk, J.A. (Argonne National Lab., Ill. (USA)). Aug 1976. 
Contract W-31-109-ENG-38. 24p. Dep. NTIS $4.00. 

Analytical and experimental methods are presented for evalu- 
ating the vibration characteristics of cylindrical shells such as the 
thermal liner of the Fast Flux Test Facility (FFTF) reactor vessel. 
The NASTRAN computer program is used to calculate the natural 
frequencies, mode sha) and response to a harmonic loading of a 
thin, circular cylindrical shell situated inside a fluid-filled rigid 
circular cylinder. Solutions in a vacuum are verified with an exact 
solution method and the SAP IV computer code. Comparisons 
between analysis and experiment are made, and the accuracy and 
utility of the fluid-solid interaction package of NASTRAN is as- 


22499 (GKSS—76/E/24) Data acquisition and sequential 
computers. 


pro- 
cess control by means of process Glauer, J. (Gesellschaft 
fuer Kernenergieverwertung in Schiffbau und Schiffahrt m.b.H., 
Geesthacht-Tesperhude (Germany, F.R.). Inst. fuer Physik). 1976. 
22p. (In German). INIS. 

10 figs. 


The use of the process computer system TR 86 for irradiation 
experiments in the FRG-2 is described. The problems which had to 
be solved in the course of the experiments data acquisition, process- 
ing, Output, monitoring, —— process control, listing, means of 
access for the experimentalists and subsequent software realization, 
are described taking as an example the irradiation device for HTR 
fuel samples. 


22500 (HEDL-SA—1128) Manufacturing and testing experience 
for FFTF major safety related Peckinpaugh, C.L. (Wes- 
tinghouse Hanford Co., Richland, Wash. (USA)). 8 1976. Con- 
tract E(45-1)-2170. 13p. (CONF-761001—37). Dep. NTIS $3.50. 
From International meetin; Ay fast reactor safety and related 
physics; Chicago, Illinois, USA ( 1976). 
i with FFTF Heat Transport System components 
during design, manufacturing, and prototype testing is dscussed. 
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Specifically the special design features and the results of the testing 
performed to assure that the designs provide for safe operation are 
outlined. Particular emphasis is placed on the full size prototype 
testing programs and the valuable experience gained. 


22501 (HEDL-TC—157) Caustic corrosion control in sodium 
removal processes. Barton, G.B.; Funk, C.W.; Ballif, J.C. (Hanford 
Engineering Development Lab., Richland, Wash. (USA)). Nov 
1974. Contract E(45-1)-2170. 73p. AT. 

The control of the corrosion of FFTF components processed 
for sodium removal prior to inspection, repair, and reuse is required. 
Study of the conditions that contribute to stress corrosion cracking 
should make it possible to minimize adverse effects by the sodium 
removal process. Of the three phases of exposure, namely drained 
surfaces with only films of sodium hydroxide solution, surfaces 
immersed in sodium hydroxide solution and surfaces reimmersed in a 
mixture of sodium and sodium hydroxide, the present study was 
concentrated on the surfaces immersed in sodium hydroxide solu- 
tion. It was found that surfaces with unrestricted access to the 
solution were subject to heavy general corrosion but not to stress 
corrosion cracking when the solution was at atmospheric pressure 
and the temperature less than 300°F. Restricted access to part of a 
specimen surface greatly increased the probability of cracks develo 
ing in hot concentrated sodium hydroxide solutions. Application of a 
close fitting sleeve around the reduced section of a standard tensile 
bar consistently formed cracks. With a suitable standardized test 
specimen it will be possible to more clearly define the conditions that 
induce corrosion cracking. 


22502 (HEDL-TME—76-50) FFTF electrical system reliability 
study. Ecker, J.E.B. (Hanford Engineering Development Lab., Rich- 
land, Wash. (USA)). Aug 1976. Contract E(45-1)-2170. vp. AT. 

A reliability study of the FFTF Electrical System has been 
conducted to assess the expected operational reliability of that 
system, as affected by predicted random independent failures of 
equipment. Six failure events were specifically studied. These includ- 
ed an assessment of the expected number of times the FFTF would 
be unavailable for operation due to failures in the electrical system, 
as well as evaluations of the expected number of occurrences of a 
loss of electrical power to various groups of critical components in 
the FFTF. The groups of critical components in the evaluation are 
the Emergency Power System, the ZTO system, the main chiller 
components, the primary and secondary CRDM MG sets and the 
primary sodium pumps in the Heat Transport System. Results of the 
study indicate that, while certain outages are expected to occur 
during the lifetime of the FFTF due to electrical system failures, 
neither the Emergency Power System nor the ZTO system is 
expected to experience a loss of all power. 


22503 (HEDL-TME—76-76) Response of commercial smoke de- 
tectors to combustion products from FFTF combustibles. Henshall, 
J.B. (Hanford Engineering Development Lab., Richland, Wash. 
(USA)). 7 Sep 1976. Contract EY-76-C-14-2170. 46p. AT. 

The response of commercial industrial photoelectric and ion- 
ization detectors has been measured when exposed to the combus- 
tion products from FFTF reactor plant cables, sodium, fuels, and 
lubricants. Both detector types were responsive to the smokes gener- 
ated during the tests. The ionization detector is the preferred type 
because of its lower current requirement, insensitivity to long-term 
smoke contamination and the ability to change its sensitivity easily. 


22504 (ORNL/TM—S5676) Bulk Shielding Facility quarterly 
report, April, May, and June of 1976. Hurt, S.S. III; Lance, E.D.; 
Thomas, J.R. (Oak Ridge National Lab., Tenn. (USA)). Dec 1976. 
Contract W-7405-ENG-26. 33p. Dep. NTIS $4.00. 

The BSR operated at an average power level of 1,756 kw for 
31.49 percent of the time during April, May, and June. Water-quality 
control in both the reactor primary and secondary cooling systems 
was satisfactory. The reactor was shut down for approximately 16 
days to repair a fault in the fiberglass lining of the pool. The BSR 
was operated at low and variable power during this quarter for 
79.784 hours as part of the training programs for nuclear engineering 
students from the University of Tennessee and Mississippi State 
University. The PCA was also used in the above-mentioned training 
programs and was operated on six occasions when the University of 
Kentucky, Memphis State University, or Mississippi State University 
students actively participated in training laboratories. 


22505 (ORNL/TM—5698) Oak Ridge Research Reactor quar- 
terly report April, May, and June of 1976. Hurt, S.S. III; Lance, E. D. 
(Oak Ridge National Lab., Tenn. (USA)). Nov 1976. Contract W- 
7405-ENG-26. 27p. Dep. NTIS $4.00 

The ORR reactor operated at an average power level of 29.7 
MW for 90 percent of the time during April, May, and June of 1976. 
Twenty-five fuel elements were declared spent (52.3 percent average 
burnup) during the quarter, while twenty-five new elements were 
placed in service. Two shim-rod elements were retired from service 
at an average burnup of 62.5 percent. The reactor was shut down on 
thirteen occasions, four of which were unscheduled. One end-of- 
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cycle shutdown accounted for 61.1 percent of the total downtime. 
The remaining downtime was used principally for refueling and 
experiment work. Maintenance activities, both mechanical and in- 
strument, were essentially routine in nature. A special test completed 
during the quarter was the visual inspection of the poolside facility. 
Operating data are presented. 


22506 (SAND—76-0371) Annular Core Pulse Reactor upgrade 

quarterly report, April—June 1976. (Sandia Labs., Albuquerque, 
N Mex. USA). Sep 1976. Contract E(29-1)-789; NRC-PRJ-A 1032. 
38p. Dep. NTIS $4.00. 

Information is presented concerning safety, compliance, and 
documentation requirements; core design; console development; 
containment systems; fuel element design; UO2-BeO fuel develop- 
ment; secondary fuel material studies; and driver core fuel element. 


22507 (WAPD-TM—1259) Reactivity perturbation assay of ir- 

radiated fuel rods (LWBR Development Program). Green, L.; Kriese, 

J.T.; Natelson, M. (Bettis Atomic Power Lab., West Mifflin, Pa. 

= Oct 1976. Contract EY-76-C-11-0014. 3lp. Dep. NTIS 
.00. 


The reactivity perturbation method has been investigated as a 
possible technique for the assay of spent fuel rods from a 7**UO.— 
ThO, fueled core. A hard interrogating spectrum was provided at 
the center of the ARMF-1 core by two B,C filters of different 
thicknesses. Rods up to 267 centimeters long were pulled through 
the core at speeds up to 25 cm/min, and the time integrated 
reactivity worth was measured. The fuel response of both filters was 
found to be linear over a wide fuel density range, with good fuel 
sensitivity. Fission product sensitivities for the two filters, obtained 
both experientally and calculationally, were very low and in good 
agreement with one another. Single measurement uncertainity was 
0.6 gram at the 25 cm/min pulling speed. Total estimated assay 
precision, including both systematic and random errors, for a hypo- 
thetical assay of 500 rods, was approximately 0.5%. 


22508 Failed fuel element detector. Kato, H.; Yamada, S. (to 
a Ltd.). Japanese Patent 1975-11,033/B/. 21 Oct 1968. 3p. (In 
apanese, 

In the failed fuel element detector of this invention, a truck 
capable of moving on a bridge across a coolant water tank of a pool 
type reactor has a pipe extending downward to or near the coolant 
drain port of an arbitrarily selected fuel element. Coolant in the 
element is drawn by a pump throug. this pipe and collected in a 
reservoir located in the truck. The radioactivity of the coolant in the 
reservoir is measured to determine the content of any radioactive 
effluent elected from the fuel element, into the coolant. Thus, a 
failed fuel element can be located using this detector system without 
extracting fuel elements from the reactor core. Labor required in the 
locating of failed elements. This detector in the fuel assembly may 
thus be reduced system may be positioned so as to monitor the 
radioactivity of the coolant in the tank, sudden increases in radioac- 
tivity indicate fuel element failure. 


22509 Control for radioactive argon produced in high flux reac- 
tor. Kanda, K.; Mishima, K.; Kimura, I.; Shibata, T. (Kyoto Univ., 
Kumatori, Osaka (Japan). Research Reactor Inst.). Annu. Rep. Res. 
Reactor Inst., Kyoto Univ.; 8: 106-115(Oct 1975). 

Published in summary form only. 


22510 Fast Flux Test Facility primary sodium check valve. Rabe, 
G.B.; Nash, C.F. (Foster Wheeler Energy Corp., Livingston, NJ). 
Am. Soc. Mech. Eng., [Pap.|; No. 76-PVP-70, 1-9(19 Sep 1976). 

The design and development of a tilting-disk check valve for 
the primary sodium coolant loop of the Fast Flux Test Facility is 
described. The demanding design requirements specified for this 
system required a design with unique features. These features, along 
with the structural design and analysis requirements and the testing 
program used to develop and justify the design, are described. 7 refs. 


22511 Integral measurements of the effective delayed neutron 
fractions in the fast critical assembly SNEAK. Fischer, E.A. (Kern- 
forschungszentrum, Karlsruhe, Ger.). Nucl. Sci. Eng.; 62: No. 1, 105- 
116(Jan 1977). 

Integral measurements of delayed neutron fractions in fast 
reactor spectra by two different techniques were carried out. The 
worth of a calibrated ***Cf spontaneous fission source, together with 
absolute fission rates and with the normalization integral obtained 
from fission rate mapping, gives experimental values for the effective 
delayed neutron fraction of a critical assembly. These measurements 
were performed in three PuO.—UO, fueled assemblies and in one 
UO. fueled assembly. The pile oscillator technique was used to 
determine relative yields of delayed neutrons from ***U, #*U, and 
239Py. The results confirm the evaluated yields by Tuttle, with a 
slight bias toward a higher *°*Pu yield. With these data, the central 
worth discrepancy disappears for SNEAK measurements. 
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PLUTONIUM AND ISOTOPE PRODUCTION 
REACTORS 


REFER ALSO TO CITATION(S) 22492, 22538, 22956, 23018, 23019 


22512 (BNWL-CC—1633) Evaluation of Zircaloy-2 process 
tubes nonstandard spacers. Gri B. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). 4 Apr 1968. Contract 
E(45-1)-1830. 13p. Dep. NTIS $3.50. 

The discovery of a hydride case on the inner surface of the K 
Reactor Zircaloy tubes in 1965 led to an extensive investigation of its 
cause and remedial measures. The most probable mechanism — 


mined for the phenomenon was the galvanic —a = the 
alloy aluminum to Zircaloy-2 process tubes. remedial 
actions were indicated which would interrupt this reaction: (1) 
electrically insulate the spacer from the process tube, thus interrupt- 
ing the flow of electrons; (2) stop the corrosion of the spacers and 
thus the corrosion produced electrons; (3) make the spacers from a 
material which would have insufficient potential to reduce hydrogen 
on the surface of the Zircaloy, such as stainless steel, nickel, etc. All 
of these approaches were tested. The purpose of this document is to 
present the hydrogen absorption and corrosion data relative to this 
testing. 


22513 (BNWL-CC—2516) Evaluation of reactor process tubes 
2255KE 3056KE. Griggs, B. (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). 27 Apr 1970. Contract E(45-1)-1830. 11p. 
Dep. NTIS $3.50. 
The process for removing hydride case layers from Zircaloy- 
2 by anodic treatment in 3% HNOs was tested on several KE 
reactor process tubes during February 1970. This process can be 
supplemented by continued anodic treatment in 3% HNO;—1.2% 
F . HF to remove the residual anodic oxide layer left from the 
3% HNOs P wercewes and to dissolve a uniform layer of underlying 
metal and dispersed hydride platelets. Together, these processes are 
capable of removing non-uniform surface hydrogen concentrations 
so that they cannot be redistributed and thus embrittle the underly- 
ing metal. A test of both of these treatments on several KE-reactor 
rocess tubes was conducted by DUN. The results were evaluated 
y discharging Tubes 2255 and 3056 and subjecting the downstream 
five foot section of the tubes to hydrogen analyses and metallogra- 
phy at BNW. This rt covers the examination of the downstream 
ive foot sections of Tubes 2255 and 3056. 


22514 (DPSPU—76-30-14) Semi-automatic fluoroscope. Tar- 
pley, M.W. (Du Pont de Nemours (E.I.) and Co., Aiken, S.C. 
(USA). Savannah River Lab.). Oct 1976. Contract E(07-2)-1. 18p. 
(CONF-761210—1). Dep. NTIS $3.50. 

From Weapons Agencies Nondestructive Testing Organiza- 
tion meeting; Livermore, California, United States of America 
(USA) (6 Dec 1976). 

Extruded aluminum-clad uranium-aluminum alloy fuel tubes 
must pass many quality control tests before irradiation in Sav: 
River Plant nuclear reactors. Nondestructive test equipment has 
been built to automatically detect high and low density areas in the 
fuel tubes using x-ray absorption techniques with a video analysis 
system. The equipment detects areas as small as 0.060-in. dia with 2 
percent penetrameter sensitivity. These areas are graded as to size 
and density by an operator using electronic gages. Video image 
enhancement techniques permit inspection of ribbed cylindrical 
tubes and make possible the testi - of areas under the ribs. Operation 
of the testing machine, the special low light level television camera, 
and analysis and enhancement techniques are discussed. 


22515 (RL-GEN—1762(E/DL)) Development of N-reactor co- 
product target lithium aluminate pellet fabrication process. Hansen, 
J.E. (United Nuclear Industries, Inc., Richland, Wash. (USA)). 11 
Oct 1967. Contract E(45-1)-1857. 76p. Dep. NTIS $5.00. 

This rt summarizes development of the lithium aluminate 
(LiAI1O2) pellet fabrication process as it was used for production of 
target element cores for the N Reactor Coproduct Demonstration 
ae coe See See ee ee 
process performance are discussed within the context of target core 
requirements. Process development direction and performance 
during the program is reviewed. These development efforts were 
primarily directed towards refinement of the process for sintered 
pellet density control. Sintered density was of primary importance in 
aes the quantity of lithium-6 (Li*®) a in the sintered 
pellets; and, therefore the reactivity of the finished coproduct target 
elements. This development work was required w: the pellet 
fabrication process did not prove flexible enough to produce pellets 
of required density from input powder lots with variable sintering 
characteristics. 


22516 (RL-NRD—696(Rev.1)) Specification for lithium alumi- 
nate powder. Studer, R.R. (United Nuclear Industries, Inc., Richland, 
— (USA)). 5 Jan 1966. Contract E(45-1)-1350. 4p. Dep. NTIS 
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7 A basis is presented for procurement and manufacture of 
lithium aluminate powder to be used by N-Fuels Operation in 
experimental target assemblies. 


(UNI—283) Nuclear criticality safety analysis and techni- 
cal bases for the storage of N reactor irradiated fuels in K reactor 
basins. Toffer, H. (United Nuclear Industries, Inc., Richland, Wash. 
(USA)). 10 Mar 1975. Contract E(45-1)-1857. 34p. Dep. NTIS $4.00. 

The transport of Mark-IV fuel to the K Reactor basins and 
the a in Alternate Storage Configuration I (1450 tons of 
uranium) have been evaluated for potential nuclear criticality acci- 
dents and found to be safe and within the nuclear criticality safety 
criteria and limits established for United Nuclear Industries fuel 
storage basins. The safety analyses were carried out using unirradiat- 
ed critical mass . The analysis supporting 1450 ton storage 
indicates that storage in the K basins can be increased to Alternate 
Storage Configurations II or III for Mark-IV fuel and possibly for 
Mark-IA fuel provided the subcritical measurements of irradiated 
critical mass parameters confirm the analytical predictions. 


22518 (UNI—287) Extreme load analyses of the 100-K fuel 
storage basins and clearwells. Davis, H.S. (United Nuclear Industries, 
Inc., Richland, Wash. (USA)). 10 Mar 1975. Contract E(45-1)-1857. 
36p. . NTIS $4.00. 

e 105-KE storage basin is being renovated under Project 
H-501 in order to provide supplemental storage for irradiated fuel 
from N Reactor. The 100-K plant was designed and constructed 
under structural design criteria somewhat different than those appli- 
cable to we ee H-501. The purpose of this report is to document 
the results of a structural design review based upon current (H-501) 
criteria. Included are the results of seismic analyses of the 105-KE 
fuel storage basin and the 105-KE clearwelis, as well as analyses 
involving extreme loads caused by events such as a tornado or the 
accidental dropping of a fuel cask into the storage basin. Except for 
minor details, the results would also be applicable to correspondin 
facilities at the K W facility. 7” 


22519 (UNI—293(Rev.1)) Thermal analysis for KE-Basin fuel 
storage under complete cooling water loss conditions. Krajicek, J.E. 
(United Nuclear Industries, Inc., Richland, Wash. (USA)). 18 Feb 
1975. Contract E(45-1)-1857. 29p. Dep. NTIS $4.00. 

This document — the results of a study performed to 
determine the maximum fuel temperatures which would result from 
complete loss of cooling water to irradiated fuel stored in the KE- 
Storage Basin. The analyses will be used in the preparation of the 
Safety Analysis Report required to support the storage of N Reactor 
fuel in KE-Basin. The determination of the probability of a complete 
water loss accident and the evaluation of the radiological conse- 
quences of the event are outside the scope of this study. 


22520 (UNI—341) Safety analysis report handling and storage of 
irradiated N reactor fuel in 105-KE fuel storage facility. Winship, 
R.A. (United Nuclear Industries, Inc., Richland, Wash. (USA)). 23 
May 1975. Contract E(45-1)-1857. 166p. Dep. NTIS $6.75. 

The conversion of the facility to handle and store a different 
irradiated fuel element (N Reactor Mark IB, IC, and IV) in a 
different package configuration (N Reactor canister shown in Figure 
1.0) required facility and equipment modifications and changes in 
some operating parameters. These changes and existing facilities 
have been studied to determine their adequacy to provide for 
nuclear and radiological safety. Results show that use of the convert- 
ed facility will not present any undue risk to the safety of plant 
personnel or the general public. Areas of particular significance are 
summarized. 


22521 (UNI—686) Status of the tube elongation problem as of 
June 1976. Alexander, W.K. (United Nuclear Industries, Inc., Rich- 
land, Wash. (USA)). 29 Oct 1976. Contract E(45-1)-1857. 47p. Dep. 
NTIS $4.00. 


It was discovered in May of 1971 that the N Reactor process 
tubes had apparently increased in length by as much as one inch. 
Preliminary observations and measurements led to the tentative 
conclusion that this observed elongation was linear with accumulat- 
ed tube exposure and also that it was related in some manner to the 
tube fabrication process. It appeared that the observed elongation 
was approximately proportional to the degree of cold work retained 
in the finished tubes. This latter conclusion was based on the 
observation that those tubes with approximately 17-18 percent cold 
work had elongated only about half as much as the standard 30- 
percent-cold-worked tubes. It was immediately recognized that if 
such elongation was to continue unchecked it could pose a limit to 
reactor life since total possible tube expansion, from all causes, is 
limited to 1.75 inches by nozzle design considerations as shown in 
Figure 1. Thermal and hydraulic expansion were calculated to total 
approximately 0.75 inches which left only one inch available to 
accommodate tube growth or creep. Since discovery of this phe- 
nomenon, an extensive measurements program has been carried out 
to evaluate the extent and rate of tube elongation. Two corrective 
approaches have been developed and a small number of tubes were 
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modified by each method during the 1976 summer outage. During 
the 1974, 1975 and 1976 Summer Outages, measurements were made 
on all tubes to determine the clearance remaining between the nozzle 
keys and the gas king ring. These readings not only give an 
overall picture of the extent of elongation, but also provide immedi- 
ate data indicating which tubes are about out of clearance. The 
report presents an evaluation of the measurements taken to date. 


22522 (UNI-SA—36) Integrating women into operator type work 
at N Reactor Plant. Vinther, A.P. (United Nuclear Industries, Inc., 
Richland, Wash. (USA)). 10 Sep 1976. Contract E(45-1)-1857. 24p. 
(CONF-761103—11). Dep. NTIS $3.50. 

From ANS winter meeting; Washington, District of Colum- 
bia, United States of America (USA) (15 Nov 1976). 

The Affirmative Action Plan in place at the Hanford complex 
has the goal of filling jobs in all phases of the work force with 
qualified minority personnel. The paper deals with the special con- 
cern, adjustments, and results achieved within UNI as a result of 
integrating qualified women candidates into the operator and tech- 
nologist training program. 


PROPULSION REACTORS 


22523 Integrated pusher-guide-boat for ship nuclear propulsion. 
Baujat, J. (to CEA). French Patent 2,276,985/A/. 5 Jul 1974. 9p. (In 
French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

The pusher guide-boat is characterized in that it comprises a 
streamlined enclosure with a front surface and an 9 surface, 
containing a nuclear-power generating plant and means for convert- 
ing the thus-generated power into mechanical energy used for actu- 
ating the pusher-boat propelling parts situated rearwardly, and in 
that the streamlined enclosure comprises, on its front surface and on 
at least a portion of its upper surface, areas for the contact thereof 
with respective portions of the vessel driven by said pusher-boat and 
means for fastening the latter to the vessel, said pusher-boat being 
also provided with water-ballasts. 


22524 Loading and unloading a reactor core. Carlier, J.; Ris- 
bourg, B. (to CEA). French Patent 2,278,136/A/. 11 Jul 1974. 18p. 
(In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

The reactor vessel is mounted inside a containment shell. To 
the vessel is superimposed a pool, the bottom of which is provided 
with two ports, one of which is above the vessel, while the other is 
above a storage socket in which are housed coniainers for storing 
the fuel-assemblies. Said socket comprises an orifice for expelling 
those containers outside the containment shell. Lifting devices move 
along rails — above the pool, making it possible to remove the 
cover and the upper inner structure of the reactor, and to unload the 
core and load it with fuel-assemblies. This can be applied to PWR 
type reactors intended for ship propulsion. 


22525 Analysis of shield for the nuclear ship MUTSU. Fuse, T.; 
Takeuchi, K.; Yamaji, A. (Ship Research Inst., Tokai, Ibaraki 
(Japan). Tokai Brance). Senpaku Gijutsu Kenkyujo Hokoku; 12: No. 
5, 273-289(Sep 1975). (In ag 

On the nuclear ship MUTSU, a higher-than-expected level of 
radiation was found, with — raised to 1.4 per cent. To investi- 
gate the radiation leakage, the analysis of the shielding problem 
utilized a four-step sequence of PALLAS-2DCY cylindrical r-z 
calculations with fixed source distributions in the core. The neutron 
dose contours show the importance of streaming in the gap between 
the reactor vessel and the primary shield. Dominant consideration of 
thermal insulation exclude shielding from this area resulting in an 
imbalance in the shielding effectiveness. The neutron dose rate at the 
upper part of the reactor vessel is increased by neutrons incident on 
the head from cavity scattering. The calculation indicates that the 
neutron dose rate at the top of the primary shield is 5 rem/hr at 100 
per cent output. 


REACTOR SAFETY 
REFER ALSO TO CITATION(S) 22626, 22840, 22844, 22882, 23883 


22526 (AI-ERDA—13175) Nuclear safety characterization of 
sodium fires and fast reactor fission products. Quarterly technical 
progress report, April—June 1976. (Atomics International Div., 
Canoga Park, Calif. (USA)). 1976. Contract E(04-3)-0824. 27p. Dep. 
NTIS $4.00. 

Progress is reported in the areas of sodium jet dispersal tests, 
SOMIX code development, iodine attentuation, aerosol leakage, 
aerosol modeling, and aerosol sources from molten fuel-coolant 
interactions. 
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22527 (ANCR-NUREG— 1330) Experiment data report for se- 
miscale Mod-1 test S-04-1 (baseline ECC test). Crapo, H.S.; Collins, 
B.L.; Sackett, K.E. (Aerojet Nuclear Co., Idaho Falls, Idaho (USA). 
Idaho National Engineering Lab.). Sep 1976. Contract E(10-1)-1375. 
174p. Dep. NTIS $7.75. 

Recorded test data are presented for Test S-04-1 of the 
Semiscale Mod-1 Baseline ECC Test Series. This test is among 
several Semiscale Mod-1 experiments conducted to investigate the 
thermal and hydraulic phenomena accompanying a hypothesized 
loss-of-coolant accident in a pressurized water reactor system. Test 
S-04-1 was conducted from an initial cold leg fluid temperature of 
542°F and an initial pressure of 2,263 psia. A simulated double-ended 
offset shear cold leg break was used to investigate the system 
—e to a depressurization and reflood transient using system 
volume scaled coolant injection parameters. System flow was set to 
achieve a core fluid temperature differential of 66°F at a full core 
power of 1.6 MW. The flow resistance of the intact loop was based 
on core area scaling. An electrically heated core with a flat radial 
power profile was used in the pressure vessel to simulate the effects 
of a nuclear core. During system depressurization, core power was 
reduced from the initial level of 1.6 MW in such a manner as to 
simulate the surface heat flux response of nuclear fuel rods until such 
time that departure from nucleate boiling might occur. Blowdown to 
the pressure suppression system was —_— by simulated 
emergency core cooling injection into both the intact and broken 
loops. Coolant injection was continued until test termination at 200 
seconds after initiation of blowdown. 


22528 (ANCR-NUREG— 1331) Experiment data report for se- 
miscale Mod-1 test S-04-2 (baseline ECC test). Crapo, H.S.; Collins, 
B.L.; Sackett, K.E. (Aerojet Nuclear Co., Idaho Falls, Idaho (USA). 
Idaho National Engineering Lab.). Sep 1976. Contract E(10-1)-1375. 
202p. Dep. NTIS $7.75. 

Recorded test data are presented for Test S-04-2 of the 
Semiscale Mod-1 Baseline ECC test series. This test is among 
Semiscale Mod-1 experiments conducted to investigate the thermal 
and hydraulic phenomena accompanying a hypothesized loss-of- 
coolant accident in a pressurized water reactor system. Test S-04-2 
was conducted from an initial cold leg fluid temperature of 542°F 
and an initial pressure of 2,263 psia. A simulated double-ended offset 
shear cold leg break was used to investigate the system response to a 
depressurization and reflood transient using emergency core coolant 
injection parameters based on downcomer volume scaling. System 
flow was set to achieve a core fluid temperature differential of 66°F 
at a full core power of 1.6 MW. The flow resistance of the intact 
loop was based on core area scaling. An electrically heated core 
with a flat radial power profile was used in the pressure vessel to 
simulate the effects of a nuclear core. During system depressuriza- 
tion, core power was reduced from the initial level of 1.6 MW to 
simulate the surface heat flux response of nuclear fuel rods until such 
sime that departure from nucleate boiling might occur. Blowdown to 
the pressure suppression system was — by simulated 
emergency core coolant injection into both the intact and broken 
loops. Coolant injection was continued until test termination at 200 
seconds after initiation of blowdown. The pu: of the report is to 
make available the uninterpreted data from Test S-04-2 for future 
data analysis and test results reporting activities. The data, presented 
in the form of graphs in engineering units, have been analyzed only 
to the extent necessary to assure that they are reasonable and 
consistent. 


22529 (ANCR-NUREG— 1336) Postirradiation examination re- 
sults for the irradiation effects scoping test 1. Mehner, A.S.; Quapp, 
W.J.; Goetzmann, O.; Hobbins, R.R. (Aerojet Nuclear Co., Idaho 
Falls, Idaho (USA). Idaho National Engineering Lab.). Sep 1976. 
Contract E(10-1)-1375. 68p. Dep. NTIS $5.00. 

A zircaloy-clad UO, fuel rod was operated above its critical 
heat flux within the in-pile test loop of the Power Burst Facility and 
later examined in the hot cells. The results of the postirradiation 
examinations are presented in this report. A Zr-UOz: reaction at the 
fuel-cladding interface embrittled nearly as much of the claddin; 
wall thickness as the Zr-water reaction on the exterior. Data on bo! 
the internal and external reactions, and cladding and fuel microstruc- 
tures, are presented. Cladding embrittlement and rod failure are 
compared with several rod fragmentation criteria, and conclusions 
— fuel rod failure propagation in a power reactor system 
are e. 


22530 (ANCR-NUREG—1340) Numerical methods for solving 
the governing equations for a seriated continuum. Narum, R.E.; 
Noble, C.; Mortensen, G.A.; McFadden, J.H. (Aerojet Nuclear Co., 
Idaho Falls, Idaho (USA). Idaho National Engineering Lab.). Sep 
1976. Contract E(10-1)-1375. 37p. Dep. NTIS $4.00. 

A desire to more accurately predict the behavior of transient 
two-phase flows has resulted in an investigation of the feasibility of 
computing unequal phase velocities and unequal phase temperatures. 
The finite difference forms of a set of equations governing a seriated 
continuum are presented along with two developed for 
solving the resulting systems of simultaneous nonlinear equations. 
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Results from a one-dimensional computer code are presented to 
illustrate the capabilities of one of the solution methods. 


22531 (ANL—75-40) Response of EBR-II to off-normal prima- 
ry-coolant flow. Dean, E.M.; Sackett, J.I. (Ar ow National Lab., 
ill. (USA)). Aug 1976. Contract W-31-109-ENG-38 60p. AT. 

This report presents the results of tric calculations 
relating the dynamic response of EBR-II to pee primary flow 
for variations in important reactor parameters. The purposes of this 
study were to (1) define the inherent capabilities of “yay protec- 
- — (2) identify the essential trip parameters al their range 

licability, and (3) identify the reactor parameters or conditions 
whe if changed, would be detrimental to adequate formance of 
the plant protective system. Through this study, the bases for loss-of- 
flow-related limits in EBR-II were developed. 


22532 (ANL—76-57) Final report on the small-scale vapor-ex- 
plosion experiments using a molten NaCl—H2O system. Anderson, 
R.P.; Bova, L. (Argonne National —— es — Apr 1976. 
Contract W-31-109-ENG-38. 45p. Dep. NTI 

Vapor explosions be roduced by injecting small quantities 
of water into a container filled. with molten NaCl um explo- 
sion efficiencies, as evaluated from reaction-impulse measurements, 
were relatively large. Subsurface movies showed that the explosions 
resulted from a two-step sequence: an initial bulk-mixing phase in 
which the two liquids intermix on a large scale, but remain locally 
separated by an insulating gas-va yer; and a second step, 
immediately a breakdown of the gas layer, during which the 
two liquids locally fi t, intermix, and pressurize very rapidly. 
The experimental results were compared with various mechanistic 
models that had been proposed to explain — explosions. Early 
models seemed inconsistent with the results. More recent theories 
suggest that vapor explosions may be caused by a nucleation limit or 
by dynamic mixing combined with high surface-heat-transfer rates. 
Both types types of models are consistent with the results. 


22533 (ANL—76-114) Physics of reactor safety. Quarterly 
report, April—June 1976. (Argonne National Lab., Ill. (USA)). 1976. 
Contract W-31-109-ENG-38. 23p. Dep. NTIS $4.00. 

Reports on reactor safety research and technical coordination 
of the RSR safety analysis 1 ey by members of the Reactor 
Safety Appraisals Group, Monte Carlo analysis of safety-related 
critical assembly experiments by members of the Theoretical Fast 
Reactor Physics Group, and planning of DEMO safety-related criti- 
cal experiments by members of the Zero Power Reactor (ZPR) 
Planning and Experiments Group are presented 


22534 (BMI- ag Reactor safety program applica- 
tions and coordination. Task 1. Steam—water mixing program and 
system hydrodynamics. Cudnik, R.A.; Flani L.J.; "Cen | J.A.; 
Denning, R. - Bon Columbus Labs., Ohio (USA)). Nov 1976. 


27p. 

Eager soaked studies are being conducted in '/is-scale models 
of a four-lo loop pressurized water reactor at pressures to 60 psig to 
extend the understanding of steam-water interaction phenomena and 
processes associated with a loss-of-coolant accident. Penetration 
studies were undertaken in the '/:s-scale, steel vessel model with a 
1.0-inch downcomer gap width to investigate the effect of gap width 
variation on ECC penetration. Preliminary analysis of data 
indicates that a larger downcomer gap width does not alter the 
effects of model operating poe level, injection water flow rate, 
and injection water subcooling that have been observed in previous 
penetration studies conducted with a 0.59-inch gap. 


22535 (CONF- cnn PWR-blowdown heat transfer sepa- 

rate effects program. Thomas, D.G. (Oak Ridge National Lab., Tenn. 
(USA)). 1976. ct W-7405-ENG-26;INA- NRC-40-551- 75;40- 
552-75. 61p. Dep. NTIS $4.50. 

From 4. water reactor safety research information meeting; 
Washington, District of Columbia, United States of America (USA) 
(27 Sep 1976). 

The ORNL Pressurized-Water Reactor Blowdown Heat 
Transfer (PWR-BDHT) Program is an experimental separate-effects 
study of the relations among the principal variables that can alter the 
rate of blowdown, the presence of flow reversal and rereversal, time 
delay to critical heat flux, the rate at which dryout a, and 

imilar time-related functions that are important to 

Primary test results are obtained from the Thermal-Hydraulic 
Facility peep he Supporting experiments are carried out in several 
additional test loops - the Forced Convection Test Facility (FCTF), 
an air-water loop, a transient steam-water loop, and a low-tempera- 
ture water mockup of the THTF heater rod bundle. The studies to 
date are described. 


22536 (CREARE-TN—233) Evaluation of ECC penetration 
data using two scaling parameters. Crowley, C.J.; Block, J.A.; Rothe, 
oa a Inc., Hanover, N.H. (USA)). Sep 1976. 43p. Dep. 

The results of steam-water and air-water countercurrent flow 
tests simulating downcomer flow behavior in scaled PWR models 
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are evaluated with respect to various dimensionless scaling param- 
eters. Data at several scales are com: with a correlation based 
on the Creare 1/15-scale data using a J* variable (which involves the 
annulus circumf a characteristic dimension that depends on 
scale size) and the Kutateladze number (which d upon surface 
tension and does not contain a characteristic physical dimension). 


Data at '/s-scale are better correlated with '/15 nn data by the J* 
pene scaling, although the amount of data at this scale is very 
Data at smaller scales, including Creare '/so-scale steam- 

water data reported for the first time, do not confirm either scaling 
Kutatelad: as correct one, although the results lie closer to the 
utateladze number scaling. Additional large scale tests are needed 
in order to verify scaling parameters for countercurrent flow at 


22537 (DP—1431) Analysis of transients in the SRP test pile. 
Church, J.P. (Du Pont de Nemours (E.I.) and Co., Aiken, S.C. 
(USA). Savannah River Lab.). Nov 1976. Contract E(07- 2)-1. 44p. 
Dep. NTIS $4.00. 

Analysis of the hypothetical upper limit accident in the Sa- 
vannah River Test Pile showed that the offsite thyroid dose from 
fission product release would be <2.2 x 10° of the 10-CFR-100 
— dose for 95 percent of measured meteorological conditions. 

ite whole body dose would be —. The Test Pile was 
modified to limit the length of test piece that can be charged to the 
=. These modifications reduce the potential offsite dose to <2.2 x 
of the regulatory guidelines. Assessment of Test Pile safety 
included calculations of transients initiated by a variety of reactivity 
additions that were either terminated or not terminated by safety 
systems. Reactivity addition mechanisms considered were abnormal- 
ly driving control rods out of the pile and charging abnormal test 
— into the pile. The transients were evaluated in the adiabatic 
approximation in which three-dimensional calculations of static flux 
pes and reactivity were superim On point reactor kinetics 
calculations. Negative reactivity feedback effects appropriate for the 
pile and the temperature dependence of material properties, such as 
ific heat and thermal conductivity, were included. The results 
w that, for the worst initiators, safety systems can prevent the 
temperature rise from exceeding 1°C anywhere in the Test Pile. If 
the safety systems do not function, the pile temperatures will in- 
crease until the transient is ended by the inherent negative reactivity 
effects, including the melting of some fuel. 


22538 (DP-MS—76-35) Steam void behavior during a postulated 
nuclear excursion in a water-moderated reactor mockup. Orloff, D.1.; 
Muhlbaier, D.R. (Du Pont de Nemours (E.I.) and Co., Aiken, S.C. 
(USA). Savannah River Lab.). 1976. Contract E(07-2)-1. 22p. 
(CONF-761039—1). Dep. NTIS $3.50. 

From Two-phase flow and heat transfer symposium; Fort 
Lauderdale, Florida, United States of America (USA) (18 Oct 1976). 

Needle point resistivity probes have been used to show that 
two-phase slug-like flow occurs in the bulk moderator space of a 
quarter-scale reactor mockup during steam injection. Techniques 
have been developed to measure formation frequency, vertical and 
horizontal dimensions, and velocity of the bubbles. The proposed 
model may be used with future experimental data to compute the 
steam bubble size as a function of vertical location in the reactor 
mockup. The model includes both direct heat transfer of a vapor- 
liquid interface and film condensation heat transfer from the steam 
bubble to adjacent tube walls. 


22539 (GEAP—10207-36) Reactor primary coolant system pipe 

rupture study progress report No. 36, 1 April—30 June 1976. (General 

Electric Co., San Jose, Calif. (USA). Boiling Water Reactor Systems 

7g Sep 1976. Contract E(04-3)-0189-PRJ-37. 17p. Dep. NTIS 
3. 


The pipe rupture study is designed to extend the understand- 
ing of failure-causing mechanisms and to provide improved capabili- 
ty for evaluating reactor piping systems to minimize the probability 
of failures. Following a detailed review to determine the effort most 
needed to improve nuclear og iping, analytical and experimen- 
tal efforts were started in 196 i report summarizes the recent 
accomplishments of a broad program in (a) basic fatigue crack 
growth rate studies focused on LWR primary piping materials in a 
simulated BWR primary coolant environment, and (t) studies direct- 
ed at quantifying weld sensitization in Type-304 stainless steel. 


22540 (GEAP—14038-7) Advanced safety analysis. Seventh 
quarterly report, March—May 1976. (General Electric Co., Sunny- 
vale, Calif. (USA). Fast Breeder Reactor Dept.). Jun 1976. Contract 
E(04-3)-0893-TAS-19. 53p. AT. 

is summarized in the following study areas: engi- 
neering analysis of post-accident heat removal, inherently safe core 
design, fuel failure mechanisms, and safe shutdown reliability for 

pron mher} 57 MFBR. (DG) 


22541 (GEAP—14147) Review and development of aerosol ana- 
yg eee Pre dr ag energy fe Say ey eee 
T.C. (General Electric Co., Sunnyvale, Calif. (USA). Fast Breeder 
Reactor Dept.). Sep 1976. Conner E(04-3)-0893-TAS-15. 91p. AT. 
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Recently developed aerosol behavior codes such as 
HAARM-1, HAARM-2 and the modified HAA-3B with spray re- 
moval were reviewed. The most significant modifications incorpo- 
rated in these models were evaluated to determine their adequacy 
for LMFBR safety analyses. A sensitivity analysis was performed to 
study the direct relationship between radiological doses calculated 
by the COMRADEX< code and arbitrarily selected input parameters 
to the HAA-3 code. Doses calculated by using clean-up factors from 
HAARM-1 were compared to those calculated from HAA-3B. A 
preliminary model and associated computer code (GALP) were 
developed to assess the attenuation of aerosols in leakage paths. The 
GALP code is able to determine the leakage path size, the bulk gas 
velocity, and the flow regime for three postulated leakage geome- 
tries, i.e., circular pipe, parallel plates and annulus. Brownian diffu- 
sion and sedimentation are considered for laminar flow; turbulent 
diffusivity, inertial effects and sedimentation are taken into account 
for turbulent flow. The input instructions, sample problems and 
program listing for the GALP code are presented. 


22542 (GEAP—14148) Review of current sodium fire analytical 
methods. Liquid Metal Fast Breeder Reactor Program. Sarma, B.U.B.; 
Hayes, F.; Thompson, R.C. (General Electric Co., Sunnyvale, Calif. 
(USA). Fast Breeder Reactor Dept.). Sep 1976. Contract E(04-3)- 
0893-TAS-15. 126p. AT. 

A review and evaluation of currently available analytical 
methods and computer codes for analyzing sodium spray and pool 
fires and their consequences for LMFBR safety analyses are present- 
ed. The codes reviewed and evaluated are: SPRAY-2, SOMIX-1, 
SOFIRE II and CACECO. The codes were also used for analyzing 
several sodium spray and pool fire experiments. Also, a review of 
existing experimental data used to develop and verify the computer 
codes is reported. Additional experimental support necessary for 
providing an adequate sodium fire data base is identified. 


22543 (HEDL-SA—1102-FP) Sodium spray release accident 
analysis for fast reactor safety studies. Shire, P.R. (Hanford Engi- 
neering Development Lab., Richland, Wash. (USA)). Oct 1976. 
Contract E(45-1)-2170. 17p. (CONF-761001—34). Dep. NTIS $3.50. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (Oct 1976). 

A computer code has been developed to model the effects of 
postulated sodium spray release from LMFBR piping. The calcula- 
tion method utilizes gas convection and — combustion theory 
to calculate the pressure and temperature effects in a range of 0 to 
21% oxygen. Droplet motion and large aggregate sodium surface 
area result in rapid release of combustion and sensible heat causing a 
nearly adiabtic pressure pulse peaking in a matter of seconds. Thi 
analytical tool has indicated good agreement with prototypic test 
data for a range of oxygen concentrations, cell volumes and droplet 
sizes. 


22544 (HEDL-SA—1118) Reactions of sodium with various con- 
cretes and concrete materials. Hassberger, J.A.; Barton, G.B.; Wit- 
kowski, R.E.; Charles, R.G. (Westinghouse Hanford Co., Richland, 
Wash. (USA); Westinghouse Research Labs., Pittsburgh, Pa. 
(USA)). 1976. Contract E(45-1)-2170. 27p. (CONF-760941—3). Dep. 
NTIS $4.00. 

From NRC safety technology meeting on inherent retention; 
Washington, District of Columbia, United States of America (USA) 
(21 Sep 1976). 

This paper presents a summary of the work performed to date 
on the investigation of sodium-concrete reactions. Principal results 
to date have been achieved in laboratory-scale investigations using 
differential thermal analysis (DTA), thermo-magnetic analysis 
(TMA), and other techniques. The results of these tests are de- 
scribed. Comparisons with the laboratory-scale tests and available 
bench- and large-scale tests are made. In view of these data, future 
work requirements and plans are discussed. 


22545 (HEDL-TC—698) Flow and stress analysis of the Fast 
Flux Test Facility reactor cavity liner vent system under ex-vessel 
PAHR conditions. Polentz, L.M. (Hanford Engineering Develop- 
ment Lab., Richland, Wash. (USA)). Sep 1976. Contract E(45-1)- 
2170. 84p. AT. 

This report contains a detailed flow and stress analysis of the 
reactor cavity liner vent system which was installed in the Fast Flux 
Test Facility (FFTF) reactor cavity. The back pressure required for 
the steam to flow through the different vent line subsystems at the 
maximum calculated rates of steam evolution are calculated and 
compared with the pressures which could be safely withstood by the 
corresponding panels. In every case, the maximum pressure required 
for venting of the steam is well below the pressure which could be 
safely withstood by the panel as determined in a previous analysis. 
The possible effects of thermal expansion on the venting system are 
analyzed. It is found that even though the vent lines could strain 
plastically a small amount, there would be no danger of failure. In 
addition, the welded joints are appreciably stronger than the vent 
pipe; so any deformation that could occur would take place in the 
body of the pipe. 
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22546 (HEDL-TI—76027) Protected reactivity insertion events 
in the FTR. Schrull, E.D. (Hanford Engineering Development Lab., 
Richland, Wash. (USA)). Aug 1976. Contract E(45-1)-2170. 57p. 
AT. 

The maximum worth of an FFTF secondary control rod was 
increased from $4 to $5 after the analysis of protected reactivity 
transients had been completed. Consequently, a reanalysis of the 
affected reactivity events was required for Section 15.1.2 of the 
FFTF FSAR. It was also necessary to update many of the nuclear 

ters that were used in the previous analyses. This rt 
documents the reanalysis of the pertinent design transients. The 
results of the analysis show that the consequences of all transients 
remain within allowable limits. 


(LA-NUREG—6473-MS) Computer method for analyzing 

HTGR core block response to seismic excitation. Merson, J.L.; Ben- 

. (Los Alamos Scientific Lab., N.Mex. (USA)). Aug 1976. 
Contract W-7405-ENG-36. 30p. Dep. NTIS $4.00. 

An analytical method is developed to describe the seismic 
response of a High Temperature Gas-Cooled Reactor core. Models 
characterized by a small number of degrees-of-freedom are used to 
examine the large-deflection inelastic behavior of HTGR core block 
assemblages. The equations of motion are integrated numerically by 
Newmark’s method, and close tolerances on the solution are en- 
forced by an equilibrium iteration scheme. Some uses of this method 
are mentioned. 


22548 (LA-NUREG—6499-MS) Core heatup and fission prod- 
uct release from an HTGR core in an LOFC accident. Cort, G.E.; Fu, 
J.H. (Los Alamos Scientific Lab., N.Mex. (USA)). Aug 1976. Con- 
tract W-7405-ENG-36. 46p. Dep. NTIS $4.00. 

The AYERM code is a computer program which has been 
developed for the high-temperature gas-cooled reactor (HTGR) 
safety research program. It is a conjunction of the heat conduction 
code, AYER, and a set of special subroutines. This modified AYER 
code can predict the time-dependent release of volatile fission prod- 
ucts from a reactor core during a hypothetical loss-of-forced-circula- 
tion (LOFC) accident. The computation scheme is based on the 
finite element method. The function of the AYER code is to 
compute the temperature distribution and the temperature history of 
a reactor during an LOFC accident. The subroutines perform two 
functions. One group of the subroutines provides the essential input 
data, such as the properties, configuration, initial and boundary 
conditions, etc., of the reactor core. The other group combines the 
computed instant local temperature with the fuel model parameters 
(i.e., the decay and release constants, and the irradiation history of 
the fuel) to perform the fission product release calculations. 


22549 (LA-NUREG—6501-MS) PHOEBUS/UHTREX: a pre- 
liminary study of a low-cost facility for transient tests of LMFBR fuel. 
Kirk, W.L. (comp.). (Los Alamos Scientific Lab., N.Mex. (USA)). 
Aug 1976. Contract W-7405-ENG-36. 82p. Dep. NTIS $5.00. 

The results of a brief preliminary design study of a facility for 
transient nuclear tests of fast breeder reactor fuel are described. The 
study is based on the use of a reactor building originally built for the 
UHTREX reactor, and the use of some reactor hardware and 
reactor design and fabrication technology remaining from the Phoe- 
bus-2 reactor of the Rover nulcear rocket propulsion program. The 
facility is therefore currently identified as the PHOEBUS/ 
UHTREX facility. This facility is believed capable of providing 
early information regarding fast reactor core accident energetics 
issues which will be very valuable to the overall LMFBR safety 
program. Facility performance in conjunction with a reference 127- 
fuel pin experiment is described. Low cost and early availability of 
the facility were emphasized in the selection of design features and 
parameters. 


(LA-NUREG—6563-MS) LARC-1: a Los Alamos release 
calculation program for fission product transport in HTGRs during the 
LOFC accident. Carruthers, L.M.; Lee, C.E. (Los Alamos Scientific 
Lab., N.Mex. (USA)). Oct 1976. Contract W-7405-ENG-36;DON- 
ARPA-N00014-75C-0661. 161p. Dep. NTIS $6.75. 

The theoretical and numerical data base development of the 
LARC-1 code is described. Four analytical models of fission product 
release from an HTGR core during the loss of forced circulation 
accident are developed. Effects of diffusion, adsorption and evapora- 
tion of the metallics and precursors are neglected in this first LARC 
model. Comparison of the analytic models indicates that the constant 
release-renormalized model is adequate to describe the processes 
involved. The numerical data base for release constants, temperature 
modeling, fission product release rates, coated fuel particle failure 
fraction and aged coated fuel particle failure fractions is discussed. 
Analytic fits and graphic displays for these data are given for the Ft. 
St. Vrain and GASSAR models. 


22551 (LA-UR—76-2161) X-ray monitoring of fuel motion. 
Stein, W.E.; Starkovich, V.; Orndoff, J.D. (Los Alamos Scientific 
Lab., N.Mex. (USA)). 1976. Contract W-7405-ENG-36. 9p. (CONF- 
761001—16; CONF-761022—4). Dep. NTIS $3.50. 
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From International fast reactor safety and related 
physics; Chicago, Illinois, USA @ t 1976). 
Flash x-ray radiography is presently being evaluated as a 
ible diagnostic technique for monitoring fuel motion in LMFBR 
ety Test Facilities. X-ray radiographs have been obtained on film 
of various reactor core configurations with 30-MeV bremsstrahlung 
filtered through as much as 100-mm thickness of steel which was 
used to simulate the reactor containment vessels. These pictures 
demonstrate that the transmitted x-rays retain sufficient information 
to satisfy the spatial resolution and areal density Goan 
only for small arrays but also for a full subassembly. 
systems, rather than film, and modern linac x-ray sources 
imaging Sse eer than im, and moder ime say sources 
requirement of nearly 10* pictures per second during extreme reactor 
power transients. The imaging systems presently under consideration 
are described and the experimentally determined detector sensitivity 
and x-ray source intensity required for the one system studied most 
extensively are presented. 


22552 (LA-UR—76-2238) Preliminary report on the Pinex at 
TREAT. Berzins, G.J.; Han, K.S.; Roach, W.H. (Los Alamos Scien- 
tific Lab., N.Mex. (USA)). 1976. Contract W-7405-ENG-36. 10p. 
(CONF-761022—5). Dep. NTIS $3.50. 

From Fuel and clad motion diagnostics for LMFBR safety 
test facilities conference; Chicago, Illinois, United States of America 
(USA) (9 Oct 1976). 

The neutron image of a GETR fuel pin was observed in a 
pinhole experiment (Pinex) performed at TREAT. The signal ampli- 
tude, recorded with intensified television cameras, compared well 
with expectations. The results carry favorable implications for con- 
tinued development of nonredundant pinhole array techniques, as 
well as for refinement of single pinhole experiments, as diagnostic 
tools for the LMFBR safety program. 


22553 (ORNL/NUREG/TM—5S59) LMFBR aerosol release and 
transport program. Quarterly progress report, April—June 1976. Fon- 
tana, M. a: ens, Kress, T.S. (Oak Ridge National Lab., Tenn. (USA)). 19 
Nov 1976. Contract W-7405-ENG- 26;NRC- INA-40-497-75. 55p. 
Dep. NTIS $4.50. 

The report summarizes progress on the LMFBR Aerosol 
Release and Transport (ART) Program. Included are discussions of 
the following: capacitor discharge vaporization experiments, includ- 
ing pictorial summaries; progress in equipment design and construc- 
tion; analysis of preheat-cycle calculational methods; comparison of 
HAARM-2 code results with experimental results obtained using 
techniques for aerosol generation via uranium oxidation; data con- 
cerning thermophoretic effects; and analysis of condensation and 
entrainment effects in bubbles associated with a hypothetical core- 
disruptive accident. 


(ORNL/NUREG/TM—68) Monthly highlights for 
oe eee Sa Research Programs at Oak Ridge Na- 
» October 1976. Fee, G.G. (comp.). (Oak Ridge e 
Netional Lab., Tenn. (USA)). 8 Nov 1976. Contract W-7405-EN 
26;NRC-INA-40-551-75-40-552-75. 25p. Dep. NTIS $4.00. 

Technical highlights are presented for the following safety- 
related studies: heavy section steel technology, fission product beta 
and gamma energy release, LOCA release of fission products from 
LWR fuel, multirod burst tests, nuclear safety information center, 
PWR blowdown heat transfer-separate effects, zircaloy fuel cladding 
collapse studies, zirconium metal-water oxidation kinetics aerosol 
release and transport from LMFBR fuel, HTGR safety analysis and 
research, design criteria for piping and nozzles, and noise diagnostics 
for safety assessment. (DG) 


22555 (ORNL/NUREG/TM—73) Quarterly progress report 
fission product release from LWR fuel for the period July-September 
1976. Lorenz, R.A.; Collins, J.L.; Kirkland, O.L. (Oak Ridge Na- 
tional Lab., Tenn. (USA)). Nov a... Contract W-7405-ENG- 
26; NRC-INA-40-551-75. 23p. Dep. NTIS $4. 

Low burnup tests in a steam atmosphere are described. Fuel 
characteristics and quantities of fission gas release are given. 


22556 (ORNL/TM—S5491) Metallurgical examination of 
LMFBR FFM bundle 5D following failure tests. Gnadt, 
P.A.; Ludwig, R.W.; Koger, J.W. (Oak Ridge National Lab., Tenn. 
(USA)). Bee 1976. Contract W-7405-ENG-26. 109p. AT. 

A test program in the Fuel Failure Mockup (FFM) Facility 
was expanded to obtain backup information to support analytical 
studies associated with the Liquid-Metal Fast Breeder Reactor 
(LMFBR) Safety Program. The data from these special tests includ- 
ed information to determine the temperature structures and the _ 
conditions in simulated LMFBR fuel elements that would — 
boiling and subsequent release of fuel from the individual fuel pins 
during a simulated loss-of-pump flow coastdown at various power 
levels. These tests included incremental coolant flow reductions with 
power on the heaters to the point of sodium boiling. Some of the 
tests were run with gas injected into the flowing sodium (10% void 
fraction of gas in sodium) in an attempt to simulate the loss of fission 
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a fuel element into the flowing sodium. During the sodium 
Foting tess with gas injection, some of the bundle heaters failed 
ois Of ected telive, To develop an understanding of the 
ee eee — 
Pome was undertaken. The method of examination and the res 
of the examination are discussed in this report. 


22557 (SAND—76-0369) Light water reactor safety 
program. Quarterly report, January—March 1976. (Sandia Labs. 
Albuq ue, N.Mex. (USA)). in 2 roe Contract E(29-1 )-789. 
174p. —1766506). Dep. NTI 

a is reported in studies on a core--concrete inter- 
actions on steam explosion phenomena in LWR type reactors. 


22558 (SAND—76-5869) Experimental results of the interaction 
of molten core materials with concrete. Dahl D.A.; Powers, 
D.A.; Muir, J.F.; Butcher, B.M. (Sandia ., Albuquerque, 
N.Mex. (USA)). 1976. Contract E(29-1)-789. 46p. (CONF-760977— 
1). Dep. NTIS $4.00. 

From Specialists meeting on the behavior of water reactor 
a mo under accident conditions; Nord-Torpa, Norway (13 

A Rie program is being pursued to study the interaction 
of molten LWR core materials with concrete. The objective of the 
program is to provide a qualitative, scoping, experimental investiga- 
tion of the dominant phenomena. Qualitative results are presented on 
the molten pool behavior, interface behavior, gas evolution and 
combustion, water flow, and cracking. Quantitative results are avail- 
able on erosion rates and some characteristics of concrete. Both 
basaltic and limestone concrete were studied. 


22559 (TREE-NUREG—1001) Thermal and hydraulic response 
of the Semiscale Mod-1 core during forced feed reflood tests. Peter- 
son, A.C.; Loomis, G.G.; Chen, L.L. (EG and G Idaho, Inc., Idaho 
ee i (USA). Oct 1976. Contract EY-76-C-07-1570. 150p. Dep. 


lh experimental data and results calculated from experi- 
mental data obtained from the constant reflood rate tests of the 
Semiscale Mod-1 reflood heat transfer test series are analyzed. These 
tests were designed to provide information on the core thermal and 
hydraulic response during the reflood portion of the loss-of-coolant 
accident (LOCA). The data are analyzed to determine the effects of 
initial system conditions on the rod cladding temperature response 
and the core hydraulics during the reflood process. The heat transfer 
coefficients calculated from experimental data are compared with 
those calculated using heat transfer correlations selected from the 
literature to evaluate the capability of the correlations to describe 
observed heat transfer regimes. The test data and the core thermal 
response calculated with the REFLUX, SUPERH, and FLOOD 
HT/2 computer codes are compared and the capabilities of these 
codes to predict the thermal-hydraulic behavior occurring in the 
core region are evaluated. The analyses presented in this report are 
valuable for improving the analytical models used to predict the core 
response of a pressurized water reactor (PWR) during the reflood 
portion of the LOCA. 


22560 (UCRL—78830) BWR Mark I pressure suppression pool 

studies. McCauley, E.W.; Martin, R.W.; Lai, W.; Morri- 
son, F.A.; Sutton, S.B. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). Nov 1976. Contract W-7405-ENG-48. 37p. 
(CONF-761206—1). Dep. NTIS $4.00. 

From Technical committee meeting on the thermo-hydraulic 
consequences of loss of coolant accidents inside and outside the 
containment; Cologne, German, Federal Republic of (F.R. Ger- 
many) (7 Dec 1976). 

This report summarizes the initial effort of the Lawrence 
Livermore Laboratory involvement with the study of BWR Mark I 
pressure suppression pool dynamics. Analytical activity is described 
and calculational results are presented for several simplified geome- 
tries. Computer code authentication will be provided by a currently 
active program in benchmark tests. The experiment and some results 
are presented. A combined analytical and experimental program to 
evaluate air scaling hypotheses for hydrodynamic forces and pool 
motion is presented, along with some conclusions regarding model 
scaling. 


22561 (WAPD-TM—1211) WASP2: a FORTRAN-IV computer 
program for water properties used in reactor safety analy- 
sis (LWBR development program). Spragg, D.A.; Caldwell, CS. 
Dunckhorst, F.T.; Swartele, G.W. (Bettis ‘Atomic Power Lab., West 
Mifflin, Pa. (USA)). Jun 1976. 64p. Dep. NTIS $4.50. 
The WASP2 computer program consists of subroutines for 
pinecan ey water properties used in reactor safety analyses. The 
calculated are: pressure and temperature as functions of 
ee volume and aodie internal energy; specific volume as a 
function of pressure and enthalpy, and viscosity, thermal conductiv- 
ity, and specific heat as functions of pressure and temperature. The 
ressure range covered is from below atmospheric to near critical 
fo ‘or saturation states and for single-phase vapor, and to over 10,000 
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psia for single-phase liquid. The temperature range is approxi-nately 
60°F to 650°R for the liquid, and from saturation temperature to 
approximately 2200°F for the vapor. The pressure, temperature and 
specific volume calculations use cubic and bicubic spline interpola- 
tion procedures. 


22562 water injection mechanism for a nuclear reac- 
tor loop. Yamauchi, A.; Maeda, H. (to Hitachi Ltd.). Japa- 
nese Patent 1975-39,799/B/. 7 Jun 1969. 2p. (In Japanese). 

A water injection mechanism for the emergency cooling of a 
reactor core is disclosed in which the passage of cooling water 
during an emergency and cooling of the core are assured despite 
rupture of any point of the loop. Flow meters are provided at the 
main steam pipe, recirculating pump check valve and the down 

ure tube of the reactor core and automatically operable water 
injection valves are installed at the upper and lower headers. Should 
a rupture develop in the loop, a transducer upon receipt of a rupture 
signal generated by a sudden increase or reversal in the flow meter 
values automatically cause the appropriate water injection valves to 
open and direct a stream of water toward the reactor core. 


22563 Pipe rupture detector for reactor cooling system. Maeda, 
H. (to Hitachi Ltd.). Japanese Patent 1975-20,678/B/. 26 Jun 1970. 
2p. (In Japanese). 

A pipe rupture detector for a reactor cooling system has a 
detector pipe filled with a coolant and a gas. The lower end of the 
pipe is sealed with a metal piece having a low melting point and is 
inserted into a reactor vessel through an — opening and posi- 
tioned adjacent the top end of a fuel rod. The pipe is air-tightly 
secured to the vessel and a coolant level change detector is installed 
within the pipe. If a coolant feed pipe connected to the vessel is 
ruptured or damaged in any way to cause the temperature at the fuel 
rod surface to rise abnormally, the metal piece at the lower end of 
the detector pipe melts to release the coolant contained therein while 
the level change detector operates to transmit an alarm. This pipe 
rupture detector provides emergency cooling for a fuel rod and is 
readily demounted for replacement. 


22564 Emergency cooling system for nuclear reactors. Maeda, H. 
(to Hitachi Ltd.). Japanese Patent 1975-23,479/B/. 21 Dec 1970. 2p. 
(In Japanese). 

In the cooling system of a pressurized water cooled reactor, 
an emergency cooling water feed pipe is connected to a lower 
header communicated with a steam drum by way of fine tubes 

ing through the reactor core. Cooling water flows from the 
eader to the drum and is returned to the header through a recycling 
pump. According to this invention, the header is either directly 
connected to the drum through a fine tube or to a steam discharge 
pool or gas bomb through a check valve. If one of the tubes for 
connecting the header to the drum vy sagen at a level higher than 
that of the header is broken and water for emergency cooling is fed 
into the header through the feed pipe to increase the internal 
pressure of the header due to the condensation of the steam, a high 
temperature steam or incompressible gas flows into the header from 
the drum or gas bomb to prevent a vacuum from forming in the 
header while checking the formation of a siphoning effect. The 
coolant flowing in the unbroken tubes is thus prevented from flow- 
ing out and the emergency coolant is effectively fed to cool the 
reactor core. 


22565 Device for the dome of a nuclear reactor con- 
tainment shell. Allain, A.; Mulot, P. (Societe Technique pour 
l’Energie Atomique (Technicatome), Centre d’Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France)); Filloleau, Etienne (Societe 
Nationale d'Etude et de Construction de Moteurs d’Aviation 
(SNECMA), 92 - Suresnes (France). Div. Hispano-Suiza). (to CEA). 
French Patent 2,279,201/A/. 10 Jun 1974. 11p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

The invention relates to a device for protecing the dome of a 
nuclear reactor containment shell. According to the invention, the 
apparatus against whose tilting movement the dome has to be 
protected, comprises dismantling means in two parts; a lower part 
remaining integral with the reactor-plate, and an upper part, guided 
by a pad-slide assembly in the dome of the containment shell. The 
two portions of the apparatus are connected by means of a crank-rod 
system or by rollers. This can be applied to nuclear reactors, in 
particular fast reactors. 


22566 Reliability engineering. Nieuwhof, G.W.E. Chalk River, 
Ont.; Atomic Energy of Canada, Ltd. (1975). 1lp. (AECL— 
5310(p.18-28)). 

The consequences of failure can be reduced if the failure 
mode can be anticipated and repair procedures planned in advance. 
The Fault Tree Analysis is one method of identifying the most 
probable failure modes and determining system failure rates. From 
these rates, repair frequency can be estimated. The development of a 
Fault Tree is illustrated with reference to a lawn mower engine. The 
Failure Rate Evaluation Method for quantitatively analyzing the 
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Fault Tree is fully developed. Fault Tree analysis is considered one 
of the more powerful analytical techniques to evaluate critical safety 
in many industries. 2 refs. 


22567 Fault tree analysis of WR-1. Coady, J.R.; Turner, D.G. 
Chalk River, Ont.; Atomic Energy of Canada, Ltd. (1975). 5p. 
(AECL—5310(p.29-33)). 

To increase confidence in the Fault Tree Technique the 
authors analyzed the protective system of WR-1 research reactor at 
Pinawa, Manitoba. The full tree contains over 150 gates and over 
100 separately identifiable age failures of primary components. 
The probability of system failure was calculated by assigning values 
for the probability of failure of each of the primary components. The 
results of the fault tree investigation are in agreement with the 
calculations in the WR-1 Final Hazards Report. 2 refs. 


22568 Heat transfer in the post-dryout regime. Groeneveld, D.C. 
Chalk River, Ont.; Atomic Energy of Canada, Ltd. (1975). 3p. 
(AECL—5310(p.8-10)). 

Dryout is characterized either by a sudden rise in fuel surface 
temperature caused by the heated surface being covered by a stable | 
vapor blanket, or by small surface temperature — corresponding 
to the appearance and op aan of dry patches. Due to the poor 
heat transport properties of the vapor, high heated surface tempera- 
tures are often encountered in the t-dryout region. Limited 
availability of relevant data has resulted in uncertainty in the predic- 
tion of post-dryout fuel surface temperatures. Recent studies have 
permitted the development of a better prediction technique based on 
nonequilibrium effects. The prediction method, which gradually 
changes into a superheated steam correlation when the vapor quality 
approaches unity, is based on post-dryout and superheated steam 
heat transfer data obtained at nine different laboratories. Compari- 
sons of predictions with measurements not used in the development 
of the nonequilibrium correlation show good agreement. 2 refs. 


22569 Seismic risk analysis of nuclear plants safety systems. 
Anderson, D.L.; Charlwood, R.G.; Chapman, C.B. (Acres Consult- 
ing Services Ltd., Niagara Falls, Ontario). Can. J. Civ. Eng.; 2: No. 
4, 558-571(Dec 1975). 

From 2. Canadian conference on earthquake engineering; 
Hamilton, Ontario, Canada (5 Jun 1975). 

An event tree model is presented to assess the failure prob- 
abilities from seismic events of single and multiple component safety 
systems. The ground motion, response —— and failure criteria 
are treated as probabilistic quantities. The model is applied to a 
Canadian site and failure probabilities are predicted for several levels 
of design. The sensitivity of uncertainties in the input data on the 
failure probabilities is also investigated. 


utz. Teilaspekt: Schutz von Kernkraftwerken gegen 
Braende internen Ursprungs. (Description of the present practice 
concerning the safety criteria for nuclear power stations. Safety crite- 
ria 2.7: fire and explosion protection. Partial aspect: protection of 
nuclear power stations against fires of internal origin). Cologne; IRS 
(1976). a i ‘en 


The authors explain how to achieve the objects defined in the 
safety criteria and they make proposals for improvement as far as 
this is necessary. Principles, assumptions, and requirements are set up 
which the TUeV- and IRS-experts working for the nuclear licensing 
procedure take as a basis for the time being. This description of the 
present practices must be adapted to the changing standards if 
necessary. The aon description of practice was imparted to the 
ZVEI and VDEW for an endorsement. The proposals for changes 
are annexed in encl. 4; this practice description was not revised with 
reference to the endorsements by VDEW and ZVEI since practice 
descriptions are meant to be neutral sources of information and 
documentation and not technical safety rules. In enclosure 3 the 
present domestic and foreign names, guidelines etc. are set up. 


22571 Contributions to the safety-analysis of pebble-bed HTRs. 
Scharf, J. (Kernforschun e Juelich G.m.b.H. (Germany, 
F.R.)); Vigassy, J. Ann. Nucl. Energy; 3: No. 4, 211-214(1976). 
975) From European nuclear conference; is, France (Apr 
1 3 


Results of calculations are presented, which are concerned 
with the short-time behaviour of pebble-bed HTRs with the so- 
called OTTO-~(Once Through Then Out) loading scheme. Two 
general cases are considered: a massflow reduction and an ingress of 
water. The results indicate that OTTO-HTRs display a high degree 
of inherent safety. As a special conclusion power densities of about 5 
MW/m? are recommended. 


In-pile safety tests on fast reactor fuels. Bailly, J. (CEA 
rance)); Kessler, G.; Teague, H.J. Ann. Nucl. Energy; 3: No. 4, 

157-173(1976). (In French). 

1975) From European nuclear conference; Paris, France (Apr 
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The CEA has carried out, alone or in collaboration with 
foreign agencies, in-pile loop tests in connection with fast reactor 
safety analyses. The first part of the Scarabee program on cooling 
accidents was completed at Cadarache in 1974. main results are 
given and current work on their interpretation is described. Future 

rograms on thefollow-up of the investigation of cooling accidents 
Sanctus N pins) and radioactivity accidents (Cabri) are given. 


22573 European scene - collaboration or conspiracy. Franzen, 
L.F. (Institute for Reactor Safety of the Technical Supervisory 
Societies, (UK)). pp 66-85 of In Nuclear power and the public 
interest: the implication for business. London; Financial Times 


From Nuclear power and the public interest - the implication 
for business; London, (8 Jul 1976). 

An account is given of some of reactor safety in 
Europe, with particular reference to the Federal Lee of Ger- 
many. The subject is treated under the following lings: the basic 
situation (nuclear power pro in Germany; safety concept; 
nuclear power controversy); the catalogue of measures (licensing 
legislation; liability; rules; safety research); the residual problem 
(siting; reprocessing; waste disposal). The paper concludes with a 
plea for closer European prs yo om 


22574 Ministers for environment on nuclear power plants. 
Umwelt-Rep.; No. 4, <a(Feb. 1976). (In German). 

The ministers for the environment of the Buendeslaender 
have presented a 12-point catalogue concerning environmental and 
safety problems in connection with the further development of 
nuclear energy: 1) Normal operation of nuclear power plants, 2) 
prevention against incidents during operation, 3) waste disposal, 4) 
increased supervision, 5) heat load on the environment, 6) shutdown 
and removal of facilities, 7) planning and selection of sites, 8) 
protection against influences by third parties, 9) external safety, 10) 
cost-benefit analysis, 11) energy savings, and 12) alternative kinds of 
energy. 


22575 Nuclear safety in France. Servant, J. Ann. Mines; 182: No. 
3, 23-34(Mar 1976). (In French). 

After having called up that the government had set up an 
Interdepartmental Committee for Nuclear Safety in August 1975, the 
main fields of nuclear safety are described and for each of them are 


presented the laws and decrees in force specifying which govern- 
mental authorities are competent. The following topics are reviewed: 
health physics, worker radioprotection, action to be taken in case of 
accident, radioactive wastes, impact on the environment of non- 
nuclear pollution, nuclear installation safety, protection against ill- 
will deeds, control and safeguard of nuclear materials, radioisotopes, 
radioactive materials shipping, naval propulsion, radioactive waste 


management, nuclear facility decc 
and materials exportation. 


22576 Wave propagation effects in dynamic loads. Albertini, C.; 
Montagnani, M. (Commission of the Euro: Communities, Ispra 
(Italy). Joint Nuclear Research Center). Nucl. Eng. Des.; 37: No. 1, 
115-124(Apr 1976). 

From International seminar on extreme load conditions and 
limit analysis procedures for structural reactor safe, and con- 
tainment structures; Berlin, Germany, F.R (8 Sep 1975). 

The problem of the maximum credible accident (MCA), and 
more recently that of the design basis accident (DMA) for LMFBR, 
has up to now been studied under conditions of symmetry with 
respect to the source of the dynamic loading. Calculation codes have 
been developed to take into account the events generated in the 
center of the core, with respect to which the vessel is in position of 
symmetry. In reality, however, asymmetries are found. Dynamic 
tensile tests using the Hopkinson bar system on short test-pieces of 
AISI 304L and AISI 316L and various carbon steels, both at room 
and working temperatures, and for strain rates of between 10~? and 
10*sec™' have been performed. Mild steels present, as expected, a 
sharp increase of stress-strain curve and a reduction of elongation to 
rupture with increasing strain rate, and a sharp peak for yield st 
Austenitic stainless steels show a rise of stress-strain curve and a 
reduction of elongation to rupture at increasing strain rate; at strain 
rates higher than 800 sec” ' the flow stress tends to oscillate. 

22577 Reaktorschutzsystem und Ueberwachung von 
Sicherheitseinrichtungen. Anforderungen. (Reac- 
tor protection system and monitoring of safety devices. Safety engi- 
neering requirements). Berlin, Germany, F.R.; Beuth (Aug 1976). 
60p. = magna 

figs. 

Sho ad aiehden 0 Untiiate ot attain On teiteten 

reliability requirements, and requirements to be met by the function- 

ing of the reactor protection system. It regulates design, construc- 
tian, the quality of the equipment, and installing and testing the 
reactor protection system and its components. The reactor protec- 
oe ae, © 6 on i ey eS 
comprises all equipment and devices for recording measured values, 


mning, nuclear equipment 
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all equipment and devices concerned with signal processing, the 
logical part, and the level for controlling the release of protective 
actions, as well as this equipments’ supply with electrical and 
auxiliary media. Basic requirements to be met by sepeediag aur 
ment, change limits, electrical power supply eq - ventilation 
equipment, and danger alarm systems are to be of the Mo. 1 category 
according this rule. 


22578 Nuclear power 
and smaller safety risks as a result. er, W. VDI (Ver. Dtsch. 
Ing. a 30: No. 34, 16-17(Aug 1976). (In German). 


fig. 
The article is based on a study by the IRS for the Ministry of 
the Interior. The first results are presented: Im 
sunk in the . improved safet 
accidents; uced radiation burden for the environment; im 
protection against forces of nature, external impacts and 
increased costs and longer building time. 


22579 Why nuclear proponents see in Canada’s program a safe 
and sound answer to energy needs. Robertson, J.A.L. (Atomic 
Energy of Canada Ltd., Chalk River, Ontario. Chalk River Nuclear 
Labs.). Sci. Forum; 9: No. 4, 8-12(Aug 1976). 

US work on safet of light-water reactors is quoted; it shows 
that the risk of fatality fr em is negligible in comparison with 
that from other human activities or natural events. Ave Canadi- 
an exposure to radiation from nuclear power is 0.003 mrem/a 
compared to 143 from all causes. It is estimated that even if a 
terrorist could disseminate 5 oz. of plutonium in a city, it would 
cause only ten deaths, not ten billion as has been stated. Uranium 
supplies are adequate for Canadian reactors and export commit- 
ments, but the supply of nuclear fuel can be greatly extended by a 
thorium fuel cycle. Pickering produces electricity at roughly half the 
cost of that from a comparable coal-burning plant. 


22580 KRB repair accident on November 19, 1975. Hoffmeister, 
N. (Institut fuer Reaktorsicherheit der Technischen Ueberwach 
Vereine e.V., Koeln (Germany, F.R.)). Atomwirtsch., Atomtech. he Bh: 
No. aa 458-461(Sep 1976). (In German). 

igs. 

The author describes the technical events and the background 
of the accident at the Grundremmingen KRB Nuclear Power Sta- 
tion from the —_ of view of an expert consultant. During repair 
work on a valve in the primary cleanup circuit of that plant two 
members of the crew had been killed on November 19, 1975. This 
first fatal accident in the operation of a German nuclear power plant 
is critically reviewed in the light of existing safety measures and 
applicable rules and regulations. 


22581 Reactor safety at a cost. Rippon, S. New Sci; 71: No. 
1019, 650-651(23 Sep 1976). 

Britain's Steam Generating Heavy Water Reactor has been 
subjected to a detailed reference design study in which safety 
features are related to the probability and seriousness of failure of 
each item of plant and equipment. The criteria set the desi 
concerning overall reactor safety and exposure levels, are discussed. 
The designers have had to claim ‘incredibility’ only for the 
SGHWR’s steam drums and the pressure tubes and these are ap- 
praised. The use of a 60-pin instead of a 39-pin fuel assembly to 
reduce the linear thermal rating, the adoption of a dry-shielded 
fuelling machine and material changes for the primary pipework and 
calandria tank in the reference design, are discussed. It is emphasised 
that the changes in the SGHWR design over the past two years have 
not been brought about by any doubts about the basic reactor 
concept. 


22582 NRC water-reactor safety-research program. Tong, L.S.; 
Bennett, G.L. Nucl. Saf; 18: No. 1, 1-40(1977). 

The Water-Reactor Safety-Research Program of the Nuclear 
Regulatory Commission is described, and the basic results are pre- 
sented. The program consists of five basic research areas: integrity of 
vessel and piping, thermal—hydraulic tests, fuel-rod behavior, code 
development and verification, and reactor operational safety. Results 
from the vessel and piping integrity research have demonstrated the 
high safety margins in scaled vessels and the analytical procedures 
for ean vessel behavior under pressure. Nondestructive ex- 
amination techniques are being improved. Work is also proceeding 
to define the material constituents with which to reduce the suscepti- 
bility of components and structures to irradiation embrittlement and 
stress-corrosion cracking. The thermal—hydraulic tests have cov- 
ered the various phases of a hypothetical loss-of-coolant accident 
and activation of the emergency core-cooling system. These tests 
have led to the development of more realistic engineering correla- 
tions to describe the phenomena in order to further quantify the 
safety mar _ commercial nuclear power plants. The fuel behav- 
ior researc provided valuable information on decay heat, clad- 
ding pono ag fhel-rod behavior, and fuel melting. Both the decay 
heat and the cladding oxidation have been shown to be lower than 
assumed in the licensing evaluations. The reactor operational safety 
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research is just starting—initially it addresses fire protection, compo- 
nent aging, and human engineering. To date, the NRC Water- 
Reactor Safety-Research Program has greatly expanded the safety 
data base, which in turn is used for further quantification of the 
inherent safety margins in nuclear power plants. 


22583 Reflections on the recriticality conference at Argonne Na- 
tional Laboratory. Griffith, J.D. (Energy Research and Development 
Administration, Washington, DC). Nucl. Saf; 18: No. 1, 45-52(1977). 

The consensus of the April 1976 recriticality conference at 
Argonne National Laboratory was that the energetic a 
accident is a highly improbable event but that proof of its impossibil- 
ity is not yet fully convincing to the interested scientific community. 
The author extends the discussion and suggests that an endless effort 
to establish the existence of very-low-probability events or to prove 
the impossibility of some postulated events would be a fruitless 
endeavor. It is concluded that the emphasis should be shifted from a 
search for greater assurance of the nonexistence of low-probability 
events to the understanding of real phenomena at the various natural 
lines of assurance that exist for a liquid-metal-cooled fast breeder 
reactor. The author proposes that this be done with an appropriate 
risk curve incorporating the lines of assurance and a proposed 
criterion. The criterion ———— is that phenomena that can be 
made to occur experimentally under realistic reactor conditions be 
studied and understood and phenomena that cannot be made to 
happen experimentally be assumed to have a probability of occur- 
rence lower by a factor of 10~? to 10~* and the consequences of these 
lower-probability events be studied at the next line of assurance. 


22584 Loss of electric power coincident with LOCA. Nucl. Saf; 
18: No. 1, 53-59(1977). 

The analysis conducted in the Reactor Safety Study (WASH- 
1400) presents a method for establishing a risk probability for postu- 
lated accident circumstances. Since these probabilities provide a 
means for placing events into a relative perspective, the editor has 
prepared that rtion of the study concerned with and entitled 
‘Total Loss of Electric Power” for republication for a broader 
audience. The study concluded that the probability of the total loss 
of electric power was 1075 at the time of a loss-of-coolant accident 
(LOCA) and ranged from approximately 10~* to approximately 10™® 
for various times and confidence levels following a LOCA. The 
"Editor's Postscript” to this edited version of the risk-assessment 
analysis is a statement of the primary purpose and function of the 
two electric-power systems associated with nuclear power plants. 
Some actual plant operating data and blackout experiences are 
presented for relevance and to supplement the limited data base 
chosen for the study. The reference list given in the report is also 
included and is supplemented by references that are cited in the 
postscript. A short bibliography is appended. 


22585 Phenomenological investigation of postulated meltdown ac- 
cidents in light-water reactors. DiSalvo, R. (Nuclear Regulatory 
Commission, Washington, DC). Nucl. Saf; 18: No. 1, 60-78(1977). 

Renewed interest has recently develo in analyzing the 
course and consequences of highly improbable, hypothetical acci- 
dents that involve melting of a significant portion of the fuel in light- 
water reactors. Physical phenomena associated with such accidents 
and current trends in safety research applicable to their analysis are 
reviewed. The objectives, technical approaches, and recent findings 
of selected programs in the United States and the Federal Republic 
of Germany are summarized. 


22586 Recent occurrences at nuclear reactors and their causes. 
Scott, R.L.; Gallaher, R.B. Nucl. Saf; 18: No. 1, 84-106(1977). 

The safety-related occurrences on which reports were re- 
ceived at the Nuclear Safety Information Center during tember 
and October 1976 are listed. The occurrences listed include those 
which resulted in reactor shutdown; those which occurred during 
operation but were not discovered by testing and did not result in 
reactor shutdown; and those which were discovered by testing but 
had little, if any, effect on operations. The occurrences listed are 
those at operating research reactors and at power reactors that are in 
commercial operation. 


22587 Fault trees for diagnosis of system fault conditions. Lam- 
bert, H.E. (Univ. of California, Livermore); Yadigaroglu, G. Nucl. 
Sci. Eng.; 62: No. 1, 20-34(Jan 1977). 

Methods for generating repair checklists on the basis of fault 
tree logic and probabilistic importance are presented. A one-step- 
ahead optimization procedure, based on the concept of component 
criticality, minimizing the expected time to diagnose system failure is 
outlined. Options available to the operator of a nuclear power plant 
when system fault conditions occur are addressed. A low-pressure 
emergency core cooling injection system, a standby safeguard 
system of a pressurized water reactor power plant, is chosen as an 
example illustrating the methods presented. 


ACCIDENT LIABILITY 
REFER ALSO TO CITATION(S) 22625 


ENERGY STORAGE 
REFER ALSO TO CITATION(S) 22627 


MAGNETIC 
REFER ALSO TO CITATION(S) 23079, 23085 


22588 (LA-UR—76-2294) Superconducting energy storage devel- 

opment for electric utility systems. Turner, R.D.; Boenig, H.J.; Has- 

senzahl, W.V. (Los Alamos Scientific Lab., N.Mex. (USA)). 1976. 

a a W-7405-ENG-36. 16p. (CONF-761038—1). Dep. NTIS 
3.50. 

From 3. annual conference on energy; Rolla, Missouri, United 
States of America (USA) (13 Oct 1976). 

Model SMES experiments performed at LASL show that 
magnetic energy storage in a ae magnet is a viable 
alternate to energy storage methods which are being built today. It is 
a fast responding device, i.e., milliseconds, and efficient method 
which does not require electric energy be converted to mechanical 
form for storage. Component tests on a model SMES system include 
12 pulse converter, automatic and manual converter power control 
system, and high current superconductors have been performed to 
evaluate and develop systems which could be used on the 100 MJ 
SMES system that has been designed. Test circuits have been 
designed and used for economical and nondestructive testing of 
magnets for superconductor performance and evaluation. A closed- 
loop model SMES system has been developed and built to study the 
electrical characteristics of the system. Initial test results were ob- 
tained for a symmetrically and asymmetrically triggered twelve- 

ulse converter. The asymmetrically triggered bridge shows the 
ower reactive power requirement, but a more distorted line current. 
Future converter tests and studies will be required to clearly identify 
the better circuit. A converter optimization study will include an 
evaluation of costs for harmonic filtering and power factor correc- 
tion. Tests with the automatic control system show that a SMES 
system has switching times between the charging and discharging 
mode of about a cycle and a half. This makes the system very 
attractive for power system stabilization. 


PUMPED HYDRO 


REFER ALSO TO CITATION(S) 21976 


CAPACITOR BANKS 


22589 (LA-UR—76-2387) Principal considerations in large 
energy-storage capacitor banks. Kemp, E.L. (Los Alamos Scientific 
Lab., N.Mex. (USA)). 1976. Contract W-7405-ENG-36. IIp. 
(CONF-761106—7). Dep. NTIS $3.50. 

From IEEE international pulsed power conference; Lubbock, 
Texas, United States of America (USA) (9 Nov 1976). 

Capacitor banks storing one or more ee and costin 
more than one million dollars have unique problems not often fo 
in smaller systems. Two large banks, Scyllac at Los Alamos and 
Shiva at Livermore, are as models of large, complex systems. 
Scyllac is a 10-MJ, 60-kV theta-pinch system while Shiva is a 20-MJ, 
20-kV energy system for laser flash lamps. A number of design 
principles are emphasized for ——e the design and construction 
of large banks. sensitive features of the charge system, the 
storage system layout, the switching system, the transmission system, 
and the design of the principal k com ts are presented. 
Project management — must involve a PERT chart with 
certain common features for all the activities. The importance of the 
budget is emphasized. 


FLYWHEELS 


22590 (SAND—76-0532) Analysis of magnetic suspension. 
Aronson, E.A. (Sandia Labs., Albuquerque, N.Mex. (USA)). Nov 
1976. Contract E(29-1)-789. 21p. Dep. NTIS $3.50. 

Recent interest in energy storage by a poy: rotating 
cylinder has led to interest in magnetic bearings for frictionless 
suspension of the cylinder. Magnetic —— is inherently unsta- 
ble and requires feedback control for stability. This report discusses 

tic suspension and the associated control system. There is also 
a discussion of the “three-loop” suspension system. An ancillary 
result shows that tapering of the magnetic pole pieces at the gap is 
detrimental to the magnetic suspension. 


22591 Bicentennial of materials. Volume 8. Eighth 
SAMPE technical conference held in Seattle, Washington, 


national 
October 
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ee 1976. Azusa, CA; for the Advancement of 


Materials 

C576 514p. (CONF-761018—). $40.75. 

ioe _Erom &. Society fo pe Poratiny ale Be cen Ae 

cess Engi conference; Washington, United 
States of America wtUsA) (12 Oct _ 


Separate abstracts have been prepared for two of the thirty- 
two papers presented. (TFD) 


22592 Composite fiber flywheel for energy storage. Rinde, J.A.; 
Chiao, T.T.; Stone, R.G. (Univ. of California, Livermore). pp 25-43 
of In Bicentennial of materials. Vol. 8. Azusa, CA; ma 
Advancement of Materials and Process 976). 

From 8. Society for the Advancement of on 
cess Engineers technical conference: Seattle, Washington, United 
States of America (USA) (12 Oct 1976). 

See CONF-761018— 

The use of the flywheel as an energy storage device has 
received widespread interest in the last two years. Because of their 
high strength-to-density ratio, relatively inexpensive fabrication pro- 
cess, and low safety hazards, composite materials offer great poten- 
tial for efficient flywheel design. Key portable and stationary appli- 
cations of the flywheel are discussed and examples of those 
under consideration at LLL are described in some detail. Desi; 
data on key candidate composite material systems are reported and 
areas that require further extensive study are also discussed. In 
addition, on-going programs, including those at LLL, are summa- 
rized. 


THERMAL 
REFER ALSO TO CITATION(S) 22693, 22707 


22593 Heat accumulator for with electricity 


operation or solar 
energy. Schmid, A.W. German(FRG) Patent 2,401,859/A/. 17 Jul 
1975. 7 (In German). 
5 


igs. 

A heat accumulator for temperatures between 373 K and 
3,273 K is described. The accumulator material is a graphite or coal 
mass. The accumulator core is surrounded by graphite reflector 
shells for heat insulation. The outer shell of the accumulator is a steel 
vessel. Heat transport by gas molecules and oxidation of the hite 
are prevented by evacuation of the steel vessel and several i 
with argon. If solar energy is to be stored, the accumulator is fed via 
a coal-graphite bowl which is heated up by solar energy and 
transports its heat energy to the accumulator through further graph- 
ite bowls. 


CHEMICAL 


REFER ALSO TO CITATION(S) 21933 


BATTERIES 


DESIGN AND DEVELOPMENT 
22594 Seen Sr ns 2 Se of ae ae 


negative electrodes reacting electrochemically halogens. Symons, 
P.C. (to Udylite Corp., Detroit, Mich. (USA)). German(FRG) 
Patent —-- 18 Sep 1975. 14p. (In German). 

gs. 


The invention deals with a method to operate a galvanic cell 
arrangement with an electrode region of at least one chemically inert 
ap and a negative electrode, which is designed to have a metal 

er which electrochemically reacts with halogens and an electro- 
i having an aqueous metal halide solution which is led the 
electrodes of the electrode region in the cycle, led out of electrode 
region and back again into the electrode region. The method is 
characterized in that the oy = formed in charging the cell ar- 
rangement is transformed into the halogen hydrate by cooling and is 
stored in the form of halogen hydrate in a storage region and is fed 
to the electrode region to produce current. 


22595 Galvanic element with negative light metal electrode with 
solid positive electrode and nonaqueous electrolyte. Fritz, H.P.; Besen- 
hard, J. (to Rheinisch-Westfaelisches Elektrizitaetswerk A.G., Essen 
(Germany, F.R.)). German(FRG) Patent 2,450,489/A/. 29 Apr 1976. 
15p. (In German). 

2 figs. Available from Dt. Patentamt, Muenchen (FRG). 

The invention deals with a galvanic element with negative 
light metal electrode, solid positive electrode and non-aqueous elec- 
trolytes with which a reversible electrochemical reaction occurs 
between the positive electrode and light metal ions of the electro- 
lyte, which consists of light metal salt dissolved in aprotic, polar, 
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organic solvents. cle conte mente electrodes of 
metal or of an alloy mainly Of light metal The electrolyte 
may also pope a wr light metal salts dissolved in — 
polar, organic solvents. rimary element or a secondary 

may be concerned here. ‘ 


PERFORMANCE AND TESTING 
22596 Method for measurement of the charge state of galvanic 


gese! 
memes 1 tS 13 Feb 1975. ). 
| fig. Available from 1. Patentamt, Muenchen (FRG). 
Various possibilities for measuring the charge state of galvan- 
ic energy sources are discussed and compared with each other. An 
electronic circuit containing an operation amplifier is used as voltage 
comparator, and to the amplifier are fed a voltage proportional to 
the admissible gasing voltage and a voltage proportional to the 
actual battery voltage, both voltage being compared with each other 
in the amplifier. 


22597 Lithium batteries. Siebert, H.P. Elektronik (Munich); 25: 
No. 4, Pe “7 (In German). 
figs.; 5 tabs.; 1 ref. 
Th article gives a survey of commercial or proposed primary 
batteries using lithium as anode material. The technical data of cells 
made by Messrs. Saft, Silberkraft, Matsushita and Tadiran are given. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 22597 


22598 Hydrophilic treatment for hydrophobic gas electrodes. 
Witherspoon, R.R. (to General Motors Corp.). US Patent 3,779,812. 


2 Nov 1970. gh 

ective internal reactive surface area of gas electrodes 
can B. increased by coating the electrodes with an alkaline earth 
metal carboxylate and then converting the carboxylate to its corre- 
sponding oxide or hydroxide. Electrodes were fabricated and 
brushed with a solution of hydrated magnesium acetate dissolved in 
aqueous isopropyl alcohol. The treated electrodes stabilized in 5 
minutes during test, while the untreated ones took 2 hours, at 500 
mA/cm?. (RWR) 


22599 Aluminium anode for biogalvanic metal—oxygen -cells. 
Weidlich, E. (to Siemens AG). German(FRG) Patent 2,336,119/A/. 
20 Feb — 7p. (In German). 

1 fig. 

The invention deals with an aluminium anode for biogalvanic 
metal—oxygen cells. The object of the invention is to improve 
further an aluminium anode for biogalvanic metal—oxygen cells. In 
particular, the lifetime is to be increased and the Faraday degree of 
efficiency is to be improved by suppressing an excessive hydrogen 
development. The anode is thus constructed so as to have a metal net 
on both sides with aluminium layers, and the surfaces of the alumin- 
ium layers not facing the metal net are lapped or sand-blasted and 
have an anodized layer on their boundary regions. 


22600 Seal for energy conversion devices. Lingscheit, J.N.; 
Whalen, T.J. (to Ford Motor Co.). US Patent 3,985,576. 12 Oct 
1976. Filed date 18 Feb 1976. 10p. 

An improved energy conversion device comprises an anodic 
reaction zone which contains a molten alkali metal anode-reactant in 
electrical contact with an external circuit, and which is disposed 
interiorly of a tubular cation-permeable barrier to mass liquid trans- 
fer; a cathodic reaction zone which is Se gee exteriorly of the 
tubular cation-permeable barrier, and which contains an electrode 
which is in electrical contact with both the tubular cation-permeable 
barrier and the external circuit; a reservoir for the molten alkali 
metal which is adapted to supply the anode-reactant to the anodic 
reaction zone; and a tubular ceramic header which connects the 
reservoir with the anodic reaction zone so as to allow molten alkali 
metal to flow from the reservoir to the anodic reaction zone, the 
header being sealed to the tubular cation-permeable barrier and 
impervious and nonconductive so as to preclude both ionic and 
electronic current leakage between the alkali metal reservoir and the 
cathodic reaction zone. The improvement of the invention comprises 
a lap joint seal between the tubular ceramic header and the tubular 
cation- le barrier which is formed by (1) disposing the end 
portion of a first one of the tubes, which has been sintered to final 
density, inside the end portion of the second of the tubes which is 
not sintered to final density, has an inner diameter in the unsintered 
state greater than the outer diameter of the first tube, and upon being 
sintered to final density is adapted to shrink to the extent that the 
inner diameter thereof is at least 0.002 inches less than the outer 
diameter of the first tube, and (2) sintering the second tube to shrink 
the same and effect a seal between the first and second tubes. 2 


figures. 
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ENERGY MANAGEMENT AND POLICY 


REFER ALSO TO CITATION(S) 22635 


22601 (UCID—17343) Hawaii technology utilization experiment. 
Dorn, D.W.; Miller, C.F. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 8 Dec 1976. Contract W-7405-ENG-48. 42p. 
Dep. NTIS $4.00. 

A one-year technology-transfer project involving ERDA in- 
stallations and Hawaii consisted of sending teams from the Lawrence 
Livermore Laboratory on week-long field trips every two months to 
test the effectiveness of different methods of transferring technology 
information from federal sources to civilian clients. The team was 

uestioned primarily on non-energy matters, and the energy ques- 
tions asked related mostly to individuals or small industries. The 
team responed to all questions and found that a wide range of 
knowledge was more effective than having a sequence of experts. 
Hawaiians considered current major ERDA projects to be irrelevant 
to their needs. The team was most successful on a one-to-one basis 
because large groups and state agencies tend to be more policy- than 
action-oriented. Personal followup was considered essential. The 
team also learned that their visits age er ten times as many 
inquiries as were received unsolicited by the laboratory. Most inquir- 
ies involved biomass and use of agricultural wastes, solar energy, and 
transportation. An important contribution of the team’s workshops 
was linking ups to work together on common problems. An 
appendix lists the subjects of queries and the names and addresses of 
consortium participants and Hawaiian contacts. (DCK) 


SYSTEMS STUDIES AND TOTAL ENERGY 
REFER ALSO TO CITATION(S) 22665, 22697 


22602 (NP—21228) Net energy analysis: an energy balance study 
of fossil fuel resources. (Colorado Energy Research Inst., Golden 
(USA)). Apr 1976. 236p. TIC. 

Energy analysis is a broad field of study dealing with the 
development and use of all aspects of energy. Net energy analysis, a 
more limited field of study, deals with the analysis of the energy 
made available to society by energy production processes after the 
deduction of energy lost to society as a result of the processes. This 
study examines industrial energy production in fossil fuels, emphasiz- 
ing those of the western United States. It accounts for the complete 
direct and indirect energies which must be utilized to produce 
energy from fossil fuels. These include the direct and indirect 
energies which “drive” or “subsidize” the production. It includes 
those energies sequestered in materials needed to build and operate 
the industrial production and transportation facilities which either 
directly or indirectly are necessary for energy production. The study 
includes all steps in bringing fossil fuels from reserves in the ground 
to the point of end use (exploration, extraction, conversion, transpor- 
tation, etc.) A given fossil fuel can be directed through a number of 
different paths to end users, arriving there in a variety of forms. 
Excluded from the study are ecological energy, human metabolic 
and life style energy, research and several other flows. Several 
energy accounting methods are used to deal with different social or 
— issues. Data are given for about 20 different process pathways 
or obtaining gas, liquid, solid and electrical energy from coal, gas, 
petroleum and oil shale. Data, methodology, “boundary” questions, 
philosophy, and possible applications of net energy analysis are 
covered in this report. 


22603 District heat supply to the communities. Staedtetag; 29: 
No. 1, 49(1976). (In German). 

The article is concerned with the resolution on district heat- 
ing in the communities of the full board of the Bundesvereinigung 
ee! — Spitzenverbaende on October 29th, 1975 in Dues- 
seldorf. 


22604 Development of the district heating in Hannover. Bra- 
chetti, H.E. Energiewirtsch. Tagesfragen; 26: No. 6, 275-276(Jun 
1976). (In German). 

3 figs.; 4 refs. 

Development principles in the construction of a district heat- 
ing system in the city of Hannover are reported on, constructional 
problems in the laying of district heating lines are discussed and the 
personnel requirements in district heating are reviewed. 


22605 Natural gas: energy for heating and district heat supply. 
Bulnheim (Verein Deutscher Ingenieure, Duesseldorf (Germany, 
F.R.)). Energiewirtsch. Tagesfragen; 26: No. 6, 264-274(Jun 1976). (In 


4 figs.; 6 tabs.; 14 refs. 
t As an introduction, the production sources of district heat are 
listed and the advantages and limitations of heat-power coupling are 
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discussed. The author then proceeds to discuss the use of gas 
(natural gas) as energy for heating and points out the difference 
between and district heat supply. Transport costs are given for 
heat carried in the heating water and bound in the gas. The com- 
bined use of and oil or coal in district heating is discussed, and 
the phase shift of the demand for space-heating heat and peak heat 
generation are discussed in the last chapter. 


22606 Future heat supply of our cities. Heating by waste heat. 
Brachetti, H.E. (Stadtwerke Hannover A.G. (Germany, F.R.); Tech- 
nische Univ. Hannover (Germany, F.R.)). Fernwaerme Int; 5: No. 4, 
L23-L31(Aug 1976). (In German). 

From 1. seminar of the Arbeitsgemeinschaft Fernwaerme eV 
at the VDEW Hausstationen und Kundenanlagen; Ottenhoefen, 
Germany, F.R. (5 May 1975). 

18 figs.; 2 tabs. 

The energy-price crisis resulted in structural changes of the 
complete energy supply and reactivated the question of energy 
management with —— to the optimum solution of meeting 
energy requirements for space a Condensation power plants 
are increasingly replaced by thermal stations, the waste heat of 
which is used as so-called district heat. Thermal power stations must 
be situated close to urban areas. The problem of emission of 
materials can partly be overcome by high-level emission. The main 
subject of the article, however, is the problem of conducting and 
distributing the heat. The building costs of heat pipeline systems and 
the requirements to be met by heat pipelines such as strength, heat 
insulation and protection against humidity and ground water are 
investigated. 


22607 Efficient use of energy by means of district 
Matthoefer, H. (Bundesministerium fuer Forschung und Technolo- 
gie, Bonn (Germany, F.R.)). Fernwaerme Int.; 5: No. 5, 133-134(Sep 
1976). (In German). 

The Federal Minister for Research and Technology explains 
the reasons why it was decided to have one overall study and four 
partial studies on the problem of district heating; he points out that 
for the first time there is going to be a heat land-register for the 
FRG, and names subjects for new research projects that are to aim 
at improving the economic side of district heating. 


22608 Efficient use of energy and dual-source heating in a super- 
market: operating experiences. Dobler, P. (Energie-Versorgung 
Schwaben A.G., Biberach (Germany, F.R.)). Elektrowaerme Int., A, 
B; 34: = 5, 229-232(Sep 1976). (In German). 

5 figs. 

Planners and operators of supermarkets, department stores, 
and hypermarkets endeavor to save energy in order to keep their 
energy bill down. This requires a new approach towards the inten- 
sive use of energy in space-heating. The author describes how the 
aim of saving energy and costs can be achieved by the efficient 
utilization of heat energy and by dual-source heating. 


22609 Linking the models to match the systems. Karaganis, J. 
(Electric Power Research Inst., Palo Alto, CA). EPRI J.; 1: No. 10, 
6-11(Dec 1976). 

Energy-economic modeling to bring together the information 
from energy and economic systems is the purpose of research 
project Energy Model Comparative Analysis. Strengths and weak- 
nesses of various models will be analyzed so that a consolidated 
system can be developed for the use of the electric utility industry. 
The 1973 oil embargo emphasized the interaction of our energy, 
economic, and environmental systems and prompted both govern- 
ment and industry to examine these interactions. The modeling 
process is based on agreed-upon assumptions expressed as mathemat- 
ical relationships. While data and assumptions are factual and can be 
documented, the modeler assumes a central role in selecting data and 
interpreting results. In general, energy system modeling for utilities 
is based on the structure and behavior of the system within the 
boundaries of the industrial organization. Decisions are pinpointed 
where costs for supplies, transportation, operations, etc. occur. Eco- 
nomic systems are similarly modeled with industries grouped and 
related in terms of decisions based on prices. Today's modeler must 
relate these two systems in the context of technological change to 
develop a planning tool for the future. (DCK) 
22610 Ice engineering complex adopts pump system. 
Aamot, H.W.C. Energy Int; 14: No. 1, 25-26(Jan 1977). 

Heat pumps can recover waste heat and be used in ice 
engineering projects of the U.S. Army Corps of Engineers. An Ice 
Engineering facility in Hanover, New Hampshire will use heat 
pumps for such problems as ice jams, icing of hydroelectric inlets, 
canal locks and rs, and general winter navigation. 
will include basement and office heating systems that tap rej 
heat from refrigeration systems. Heat pumps are highly eficien 
provide low-cost heat, especially when rejected heat is used instead 
of expensive fuels. When rejected heat from refrigeration equipment 
is used, the coefficient of performance is improved and the environ- 
mental impact reduced. Groundwater can be used when process heat 
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is not available. Specifications for the Ice Engineering Facility 
temperatures and pressures are given. (DCK) 


ECONOMICS AND SOCIOLOGY 


REFER ALSO TO CITATION(S) 22609, 22619, 22621, 22644, 
22747, 22748, 23315 


Library of Congress. Washington, DC; Library of Congress (1976). 
101p. GPO $1.25. 

A survey of state-regulated utilities indicates there is no 
uniform application and operation of fuel adjustment clauses. There 
was concern that fuel adjustment char; which can be automatic 
and unchallenged by regulatory commissions, might be included in 
base-rate increases rather than through a separate fuel clause. There 
was also concern over the practice of applying utility advertising 
and promotion to customer rates. Electric utilities received $2 of the 
$3 billion increase requested, with another $2.686 billion pending. 
When compared to 1974 figures, the pending figures and ratio of 
money granted to that requested remained the same, although the 
total increase was $300 million. Gas utilities had a ten percent 
increase in requests, a four tt decrease in amounts granted, 
with pending amounts only half those at the end of the previous 
year. While questionnaire responses were inadequate to present a 
clear picture of changing rates, analysis of state data indicates that 
there is no uniform energy conservation effort by either the utilities 
or the regulatory commissions. can expect continued 
increases as the practice of "rolling in” fuel supply costs continues to 
be included in base rates. (DCK) 


22612 Seminars: review of the President's Energy Budget for 
Fiscal Year 1977 before the Task Force on Energy of the 
on the Budget, United States Senate, March 12 and 15, 1976. Wash- 
ington, DC; Committee on the Budget (1976). 178p. GPO. 

This record of the March 12 and 15, 1976, hearings of the 
Energy Task Force on the "President's Energy Budget for Fiscal 
Year 1977” reviews the Administration’s energy budget and consid- 
ers key policy issues and budget alternatives. Sen. Frank E. Moss 
was chairman of the committee, and witnesses were: Alice Rivlin, 
Director, Congressional Budget Office; Robert C. Seamans, Jr., 
Administrator, ERDA; and Eric R. Zausner, Administrator, Federal 
Energy Administration. Included is a Briefing Book prepared for the 
Energy Task Force by the Congressional Budget Speci 
issues of the Briefing Book include: energy research and develop- 
ment, Energy Policy and Conservation Act, uranium enrichment, 
synthetic fuels, energy financing, and Outer Continental Shelf re- 
ceipts. (DDA) 


22613 Coastal energy impact program: qualifications for 
Fed. Regist. (Wash., D.C.); 41: No. 206, 


local 724- 
46740(22 Oct 1976). 

From National Oceanic and Atmospheric Administration, 
15CFR931, Dept. of Commerce. 

Proposed rules are presented for the purpose of defining the 
procedures by which coastal states and local governments can 
qualify for coastal energy impact assistance as contained in section 
308 of the Coastal Zone Management Act of 1972. (PCS) 


state and 
46 


ENVIRONMENT, HEALTH, AND SAFETY 


REFER ALSO TO CITATION(S) 21619, 21648, 22337, 22495, 
oe Py 22625, 22654, 22667, 23279, 23283, 23313, 23314, 
41 


(BNL—21809) Regional energy modeling. 
Kydes, A.S.; Sanborn, J.B.; Carroll, T.O. (Brookhaven National 
Lab., Upton, N.Y. (USA)). 1976. Contract E(30-1)-16. 12p. (CONF- 
761122—1). Dep. NTIS $3.50. 

From International conference on cybernetics and society; 
Washington, District of Columbia, United States of America (USA) 
(1 Nov 1976). 

The task of searching for and selecting strategies and mea- 
sures which will bring about energy conservation vis-a-vis land use 
becomes that of understanding and defining the relationships be- 
tween sets of possible land-use activities in a given region and the 
resultant energy end-use demand. The outcome of the search is the 
determination of the relative impact of such strategies and measures 
upon both the regi and national energy systems. The land-use 
energy-simulation model with the integrated capability for generat- 
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ing energy demand is an extension of the classic Lowry 
@ iesdel Eaasuach cantipas Owe emental Rutan Ut 
‘atliantion iw fom : ‘ 


within the 
mines energy demand resulting from the land 
(MCW) 


22615 Consolidation of hazardous materials regulations and mis- 
cellaneous amendments. Fed. Regist. (Wash., D.C.); 41: No. 183, 
40614-4069 1(20 Sep 1976). 

From Transportation, 49CFR, Dept. of Transportation, Mate- 
rials Transportation Bureau. 

’ A summary of changes to the regulations is presented. A table 
with Raney om listing of aes — terials is included. 
pertain to shipping papers, package i ie and 
transport vehicle placarding to improve the identification com- 
munication of hazards during transport. Several other miscellaneous 
changes were also incorporated into the regulations. (PCS) 


22616 Uranium fuel cycle impacts from spent fuel reprocessing 
and radioactive waste it. Fed. Regist. (Wash., D.C.); 41: No. 
202, 45849-45853(18 Oct 1976). 


From Energy, 10CFR51, Nuclear Regulatory Commission. 
Licensing and regulatory policy and procedures for environmental 
protection. 

Pursuant to U.S. Court of Appeals’ finding that the fuel-cycle 
rule was inadequately supported by the record insofar as it treated 
the impacts from the reprocessing of spent fuel and the impacts from 
radioactive waste management, a revised table is being proposed by 
the Commission as an interim substitute for the waste a 
and reprocessing values presently set forth in Table S-3A. The 
interim rule is proposed for use in licensing LWRs only during the 
time required for completion of the public hearing and p i 
thereon; at a maximum the rule will only be effective 18 months. 


ENERGY RESOURCES 
REFER ALSO TO CITATION(S) 22344, 22601, 22630, 22747, 22749 


22617 (BNL—21633) Systems framework for materials policy. 

Bhagat, N.; Hoffman, K.C. (Brookhaven National Lab., Upton, N.Y. 

aan 1976. Contract E(30-1)-16. 17p. (CONF-761107—10). Dep. 
-50. 


From Annual meeting of the American Society of Mechani- 
cal Engineers; New York, New York, United States of America 
(USA) (29 Nov 1976). 

A on ae approach to materials policy analy- 
sis, the Reference Materials Systems (RMS), has been developed and 
is described in this paper. The RMS provides a systematic approach 
to — diverse information corresponding to various materials 
on all processes ranging from extraction of resources through their 
refinement, transportation, fabrication, installation, and maintenance 
at the point of end use, as well as recycling. This system can be used 
as an evaluative tool, specifically, for the assessment of materials, 
technologies, and policy and has been applied to the analysis of 
renewable materials as substitutes for energy-intensive nonrenewa- 
bles. In addition, the definition of end uses on a functional level 
provides the basis for material substitution analysis. The format 
employed for the RMS is similar to that of the Reference Energy 
System. As such it provides an engineering process description of 
material flows and related efficiencies, environmental impacts, and 
costs that may be used.in conjunction with interindustry models of 
the economy of the input/output variety. 


22618 (RED—76-86) Need to develop a national non-fuel miner- 
al policy. (General Accounting Office, Washington, D.C. (USA)). 2 
Jul 1976. 43p. General Accounting Office, bere oy DC. 
Report to the Congress by the Comptroller General of the 
United States. 
Supplies and shortages identify institutional changes to ac- 
commodate present and future policy formulation needs and until the 
acts on these, it remains a basic responsibility of Interior to 
identify requirements for achieving a coherent national policy re- 
garding nonfuel minerals. Currently, the Department of the Interior 
advocates a flexible policy of moving from one cupply mechanism, 
such as imports, to another, such as substitution of domestic sources. 
“owe to the Department by GAO are summarized. 


22619 Assessment of alternative economic stockpiling policies. 
by DC; Office of Technology Assessment (1976). 340p. 
GPO $3.10, Stock No. 052-003-00230-2. 
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This report presents OTA’s analysis of the impacts of imple- 
menting one or a combination of several alternative materials stock- 
piling policies for economic (nondefense) purposes. The assessment 
focuses primarily on materials problems related to sudden discontin- 
uities in the long-range supply/demand of a given material, resulting 
in complete or partial disruptions and abrupt price changes. The 
study specifically excludes an analysis of food commodities and 
concentrates on metals and minerals. The report notes that future 
shortages could occur as a result of the influence of cartel actions, 
nonpolitical import disruptions, U.S. shortages, or fluctuating do- 
mestic or international markets. In its evaluation of alternative 
stockpiling policies, the assessment considered five specific materials 
with characteristics representing each of the above five influences— 

petroleum, zinc, tin, tungsten, and copper. The report specifically: 
{) delineates the possible legislative options which the Congress 
may want to consider in deliberating the issue of economic stockpil- 
ing; (2) presents the economic, political, social, institutional, and 
legal impacts of five economic stockpiling policies; and (3) suggests 
possible management and operational guidelines for establishing and 
operating an economic stockpile. (MCW 


22620 (ERDA-tr—225) Energy and physics. Kapitsa, P.L. 
Translated from Usp. Fiz. Nauk; 118: No. 2, 307-314(1976). 12p. Dep. 
NTIS $3.50 

The “energy crisis shows the need for additional energy 
sources. The effectiveness of investigations significantly rises if they 
are conducted with a consideration of the basic laws of physics, and 
those principles which should play the leading role in the solution of 
the energy problem are addressed. The principles are often linked in 
nature with the existence of limitations on an energy flux density. If 
these limitations are not considered, money is spent on projects 
which cannot succeed. Hydrogen fuel cells are very efficient, but the 
extremely small rate of diffusion in electrolytes renders the energy 
density very small: for 100 MW of power the working area of 
electrodes reaches a square kilometer. Similar comments apply to 
direct conversion of solar energy into electricity. Solar power does 
not exceed 100 W/m% hence, to generate 100 MW one must take 
electricity from an area of one square kilometer, and not one of the 
methods of converting solar energy suggested so far can realize this 
such that capital expenditures can be justified. Costs must be reduced 
by several orders of magnitude; at least at present, the practical 
direct use of solar energy is unrealistic on a large scale. Use of 
geothermal energy requires very great areas at a depth of 10 to 15 
km; the difficulties are such that the possibility of heating the 
required amount of water is in doubt. Damming rivers, except in 
mountains, and use of wind are also economically unjustified. Evi- 
dently nuclear energy is the only solution. Problems with reactors 
may be solved by siting them on guarded islands. The best solution, 
although still unproved, is fusion. Ion heating is a terrific problem, 
especially in Tokamaks. But there seem to be no fundamental obsta- 
cles, and hopefully more research will make fusion the answer to the 
energy problem. | figure. (RWR) 


22621 Zukunftsorientierte Energie- und Rohstoffpolitik. (Future- 
orientated energy and raw materials policies). Apel, H. (Bundesminis- 
terium der Finanzen, Bonn (Germany, F.R.)); Bennigsen, R. v. 
(VEBA A.G., Duesseldorf (Germany, F.R.); 
Mineraloelwirtschaftsverband e.V., Hamburg (Germany, F.R.)); 
Bund, K. (Ruhrkohle A.G., Essen (Germany, F.R.); Gesamtverband 
des Deutschen Steinkohlenbergbaus, Essen (Germany, F.R.)); Hauff, 
V.; Matthoefer, H. (Bundesministerium fuer Forschung und Techno- 
logie, Bonn (Germany, F.R.)); Liesen, K. (Ruhrgas A.G., Essen 
(Germany, F.R.)); Mandel, H. (Deutsches Atomforum e.V., Bonn 
(Germany, F.R.)); Mommsen, E.W. (Krupp (Friedr.) G.m.b.H., 
Essen (Germany, F.R.)). Bonn-Bad Godesberg, Germany, F.R.; 
Verl. Neue Gesellschaft (1976). 152p. (In German). 

From International experts’ congress: problems of a future- 
orientated aw and raw materials policy; Bonn, Germany, F.R. 
(13 Oct 1975). 

19 figs. 

The Friedrich-Ebert-Stiftung held an international experts’ 
congress on the subject ‘Problems of future-oriented energy and raw 
materials policies’ on October 13th/14th, 1975, in the Beethoven 
Hall in Bonn. This volume contains the lectures held and the 
contributions made to the podium discussions in the presence of 
1,053 registered participants from 47 countries. 


RESEARCH AND DEVELOPMENT 


REFER ALSO TO CITATION(S) 22627, 22642, 22646, 22647, 
22648, 22663, 22754, 22755, 22778 


22622 (NP—21444) Energy research and development program 

prepared by the Government of the Federal Republic of eater. 
Annual report 1975. oe ee Juelich G.m.b.H. (Ger- 
many, F.R.)). 1975. 540p. Dep. NTIS (US Sales Only) $13.00. 
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This report is a continuation of the 1974 report; an account of 
the non-nuclear Energy R and D Program 1974-1977 is provided by 
means of a listing, description, and status summary of each sponsored 
project. The industrial concerns or institutions responsible for each 
project, as well as the chief subcontractors, and the total cost of each 
project and the government contribution are also given. Project 
specifications of program priorities are included for: coal conversion, 
mining technology and coal preparation; prospecting and disclosure 
of oil and gas; conversion, transport, and storage of energy; and 
efficient utilization of energy. The chief aims of the program are: to 
reduce dependence on crude oil imports; a reduction in energy 
losses; and securing a long-term supply of energy from various 
sources. (MCW) 





NUCLEAR ENERGY 


REFER ALSO TO CITATION(S) 21693, 21812, 21850, 21852, 
21853, 21862, 21864, 21866, 22167, 22323, 22324, 22337, 22495, 
22615, 22616, 23607 


22623 Oversight hearings on nuclear energy: safeguards in the 
domestic nuclear industry. Hearings before the Subcommittee on 
Energy and the Environment of the Committee on Interior and Insular 
Affairs, House of Representatives, Ninety-Fourth Congress, Second 
Session. Washington, DC; Committee on Interior and Insular Affairs 
(1976). 547p. GPO. 

The major concerns of the testimony of these hearings was 
protection against hazards of nuclear accidents and nuclear theft and 
sabotage. Additionally, questions were considered concerning the 
ability to provide protection over the long run when it is possible 
that there will be greater quantities of nuclear materials in the 
commercial sector t is the case today. A joint statement was 
presented by Mike Gravel, U.S. Senator from Alaska and Hamilton 
Fish, Jr., U.S. Representative from New York. Testimony was 
presented by three people who have considered the question of the 
types of groups or persons who might attempt to steal nuclear 
materials or sabotage facilities. A panel discussion of reactor sabo- 
tage and measures to increase the difficulty of such sabotage is 
included. Representatives of the Nuclear Regulatory Commission 
(NRC) presented NRC safeguards. A broad range of safeguards 
issued by the anti-nuclear groups was discussed by Dr. Arthur 
Tamplin and others. Representatives of the Energy Research and 
Development Administration and industry addressed the transporta- 
tion security of nuclear materials and gave some indication of the 
extent of the need for Federal involvement in this transportation. 


22624 Nuclear reduction, testing, 


and non-proliferation. Hearing 
before the Subcommittee on Arms Control, International Organiza- 
tions, and Security ees 6S Se 


tions, United States Senate, Ninety-Fourth Second Session 
on S. Con. Res. 69. Washington, DC; Committee on Foreign Rela- 
tions (1976). 57p. GPO. 

Testimony at a one-day hearing on S. Concurrent Resolution 
69 addressed the problem of the proliferation of nuclear materials, 
underground nuclear testing, and the need to reduce the spread of 
nuclear capability. Sen. Alan Cranston, sponsor of the bill, urged (1) 
the Vladivostok accord be translated into a treaty, (2) an end to 
underground nuclear testing, (3) an end to exports of nuclear tech- 
nology to countries not accepting the International Atomic Energy 
Agency (IAEA) safeguards, (4) an agreement that plutonium be 
reprocessed in secure regional centers, and (5) a halt in weapons 
grade material for weapons use and a subsequent sharing of nuclear 
enrichment facility product among those nations signing the Non- 
Proliferation Treaty and accepting the IAEA standards. The intent 
of this resolution is to strengthen the controls already accomplished 
by Salt I, IAEA, and the Partial Test Ban and Non-Proliferation 
treaties. Concern was expressed over unnecessary secrecy, lack of 
cooperation among the seven nuclear powers, the adequacy of 
controls, and the ease with which a country can join IAEA, obtain 
information, and then withdraw. Although the resolution would not 
be binding, it was felt to be an appropriate declaration of policy 
because it draws attention to the close linkage of nuclear wea 
and peaceful reactors. Senator Gravel opposed the weakness of the 
resolution and suggested a unilateral withdrawal from nuclear 
energy by the U.S. in hopes that other countries will be mature 
enough to follow the good example. (DCK) 


22625 Implementation of legislation amending the Price— 
om Fed. Regist. (Wash., D.C.); 41: No. 183, 40511-40521(20 Sep 
From Energy, CFR140, Nuclear Regulatory Commission. 
Financial protection requirements and idemnity agreements. 
Proposed amendments for the implementation of the Price- 
Anderson Act require both persons licensed to possess plutonium in 
the amount of 5 kilograms or more and persons licensed to process 
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plutonium in the amount of 1 kilogram or more for use in plutonium 
processing and fuel fabrication plants to maintain financial protection 
in the amount of $125 million. Indemnity coverage would be ex- 
a eS ROC nee The Commission does not 
in’ to ex separate coverage under the Act to transportation 
pS - eae A proposed date of implementation is August 


V. (Nuclear Regula Commission, Washington, DC). A No 
uclear tory ware; No. 
75, 12-15(Dec 1976). 
‘ a delivered at Brown Univ., Providence, RI, October 
Public confidence in nuclear reactors requires that technical 
people translate complex safety information into a form that the 
Publi can understand well enough to make a jud, t. An overall 
picture is drawn of the major areas of concern: (1) risks and safety 
measures, (2) government regulation, (3) licensing, (4) plant oper- 
ation, (5) safety experience, and (6) quality assurance. Although the 
possibilities of a reactor core melting through the concrete contain- 
ment barrier are slight, rigorous safety efforts are required. Govern- 
ment regulation and technical deve its have ae concur- 
rently so that the high standards set for government facilities can be 
carried over to commercial efforts. There are two oe in the 
licensing procedure: a construction permit and an operating license. 
Reviews of the proposed site, design, “es y cooling systems are 
all held, followed by a public hearing. Inspection and backfitting of 
new safety equipment are required in ps oe plants. The 60 plants 
now in —— have a good performance record, but good man- 
‘Sony or quality assurance increases safety and efficiency factors. 


TRANSPORT AND STORAGE 
REFER ALSO TO CITATION(S) 22615 


22627 Criteria for energy storage R and D. Washington, DC 
National Academy of Bene d (1976). 110p. $6.25. 

A report by the Committee on Advanced Energy Sto: 
Systems, Energy Engineering Board, Assembly of Engineering, 
tional Research Council. 

A study of performance criteria for advanced energy storage 
systems focused on the requirements of six storage applications: 
electric utilities, residential/commercial, industrial, transportation, 
Sa. and fusion reactors. Capital investment in energy- 

e systems will allow large-scale fuel substitution and increase 
the effectiveness of energy conversion equipment to offset some of 
the impact of energy prices. There is also a potential for lowering 
total energy consumption. Criteria are both quantitative and qualita- 
tive because of complex trade-offs, technological uncertainties, and 
the diversity of application and are intended to be used as guidelines 
for research and devel t. Examination was made of storage 
capacity, charge/discharge rates, replacement lifetime, physical 
limits (such as weight and volume), safety and environmental stan- 
dards, efficiency, and o—— capital and operating costs, includ- 
ing mee pees and payback. Recommendations are made for further 
commercial and feasibility studies on storage er and finan- 


cial incentives. Exploratory research to identify canes) (DCK) 
should be oval by different criteria. (11 references) (DC 


CONSERVATION 


REFER ALSO TO CITATION(S) 22608, 22610, 22614, 22633, 
22669, 22670, 22672, 22673, 22674, 22735, 22754, 22756 


pS ae Baseline energy forecasts and analysis 


22628 
of alternative fuel conservation. (Urban Systems 
Research and we nd we Cambridge, Mass. 7 suas ). 1976. 170p. 


reer he Obfectives of this stu 

yjectives of this study ay ee 
reduce airline fuel consumption and to evaluate the impact of these 
alternatives on fuel consumption through 1990. To evaluate the 
impact of fuel conservation baseline forecasts of airline 
activity and energy consumption to 1990 were developed. Alterna- 
tive policy options to reduce fuel consumption were identified and 
analyzed for three baseline levels of aviation activity within the 
framework of an aviation activity/energy consumption model. By 
combining the identified cee boven was developed to 
provide incentives for Giaeatan Uaanibantiaion 
Saads co culmael te Sune af Gear tment Gla tee 
conservation and the of the airline industry as well as the 
associated social, environmental, and economic costs. The need for 
strategies to conserve airline fuel is based on air 's 


dependence upon petroleum; the current lack of alternative energy 
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ee St Dereiee 5 oh erates dn socieetis Oe 
such as experienced during the OPEC oil embargo; and 

the ov national goal of energy ind through energy 

conservation in all consuming sectors. The transition from the cur- 

rent situation to that described by strategies and policy options may 
require difficult adjustments by the airline industry in the short term. 

In In the term, however, conservation strate can enhance the 

health of the airline industry as well as its fuel efficiency. 


22629 Energy Conservation Act of 1976. Hearings before the 
Committee on Commerce, United States Ninety-fourth Con- 
gress. Second Session on S. 2932, F 25 and 26, 1976. Washing- 
ton, DC; Committee on Commerce (1976). 139p. GPO. 

The bill considered in these hearings would launch this coun- 
try on a serious effort to chan - the way energy is used in residential 
and commercial buildings and in ‘manufacturing and industrial pro- 
cesses. It is pointed out in in the testimony that this bill, S. 2932, ane 
sure that energy consumers will receive credible information on 

tial energy and cost savings and provides that the states will be 
intimately involved in drawing up guidelines for the energy conser- 
— programs mandated in the bill. A program of loan subsidies 
pons page incorporated in the bill is discussed. Nine witnesses 
testi two separate days. (BLM) 


22630 Approach to material equilibrium. Wilson, D.G. (Massa- 
chusetts Inst. of Tech., Cambridge). pp 157-166 of In Energy from 
solid waste utilization. Barnett, S.M. (ed.). Westport, CT; TECH- 
NOMIC Publishing Co., Inc. (1976). 

From 6. annual antipollution conference; Kingston, Rhode 
Island, United States of America (USA) (8 Jul 1975). 

See CONF-750778—. 

The thesis is presented that our natural resources are being 
used so rapidly that there is a probable future serious disruption in 
society or a major irreversible change in the ecology or the environ- 
ment and that present national and international laws and regulations 
and present economic activity promote this depletion. Possible alter- 
native seed USR) action to halt the progress of resource depletion 


is suggested. (JSR 


22631 Act on conservation of energy in buildings (Energy Conser- 
vation Act - EnEG) of July 22nd 1976. Bundesgesetzblatt, Teil 1; No. 
87, 1873-1875(Jul 1976). (In German). 

Text of the act is included that concerns energy-conserving 
heat insulation with regard to new buildings, requirements to be 
made on heating and ventilation equipment and hot water systems, 
and their operation. 


SUPPLY, DEMAND, AND FORECASTING 


REFER ALSO TO CITATION(S) 21571, 21677, 22612, 22617, 
22622, 22644, 22652 


22632 (BNL—50580) Energy situation in New England. Brain- 
ard, J.P.; Munson, J.S.; Palmedo, P.F. (Brookhaven National Lab., 
Upton, N.Y. — Nov 1976. Contract EY-76-C-02-0016. 57p. 
Dep. NTIS 
This riching book is designed to give a concise overview of 
the facts of the energy situation in New England and of attitudes 
within the re towards current energy issues. Many of the central 
problems < ts. energy policy are manifested in the region in a 
——— orm. The region entered the period of energy shortages 
increasing prices in an economically declining condition. Manu- 
pane g pam yin and jobs were being lost to other regions of the 
and personal income was increasing at si nificantly slower 
‘gy prices were already high in 1970, 30 percent higher 
9 ‘the rest of the country. The difference would increase to 38 
t by 1974. With essentially no indigenous energy resources, 
England | is an energy ee ee region; over 60 percent of the 
fuels it consumes is impo from abroad. Although the future 
supply of pe to the — is critically dependent on energy 
resource policies, policies related for example to coal and oil shale 
development, the region's concerns cluster around policies and tech- 
nologies that are ived to have a more direct impact on its 
energy welfare. Thus, energy conservation, solar energy, nuclear 
power, offshore oil development and, in general, the price of energy 
to the region are ount issues of concern and debate. A New 
England energy policy is discussed in an appendix. (MCW) 


22633 (NP—21332) Analysis of energy usage on Long Island 
from 1975 to 1995: the opportunities to reduce peak electrical demands 
and energy consumption by energy conservation, solar energy, wind 
energy, and total energy systems. Dubin, F.S. (Dubin-Mindell- 
Bloome Associates, New York (USA) ). 1976. 91p. TIC. 

A condensation of a comprehensive study dated October 31, 
1975, done for the Department of Environmental Control, County of 
Suffolk, New York. 

The Long Island Lighting Company (LILCO) serves Long 
Island and a rose. | section of Queens, New York, with electricity and 
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The company has under construction one nuclear-powered, 830- 
W electric generating plant, the Shoreham, scheduled to come on- 
line late in 1978; in addition, LILCO has made application to 
construct two new nuclear plants in the town of Riverhead in 
Suffolk County, Long Island; Jamesport I and Jamesport II, each 
with a capacity of 1150 MW are planned to come on-line in 1982 and 
1984, respectively. LILCO’s justification for these two new plants is 
based on the system required to meet the loads which, according to 
their forecasts, will occur during the period 1975-1995. The projec- 
tion of .he peak electric demand and the yearly consumption of 
electricity and the method of forecasting Capen smoothing 
analysis) by LILCO are analyzed. An intensive energy conservation 
rogram coupled with a modest solar energy system for domestic 
hot water and space heating and cooling is shown to have the 
potential of reducing the normal loads to the extent that not only 
could the Jamesport I and II plants be cancelled, but also that the 
completion of the Shoreham plant could be delayed. The potential of 
the wind energy available over Long Island is shown to exceed all of 
its energy requirements for the next twenty years. On-site total 
energy systems and the use of solid waste for fuel are cited as two 
additional measures to further reduce the need for raw source 
energy (fossil fuel or nuclear), for central electric generating plants. 
(MCW) 


22634 (PB—246365) Energy alternatives: a comparative analysis. 
(Oklahoma Univ., Norman (USA)). May 1975. Contract 
EQ4ACO34. 721p. (FEA/D—75/661). Dep. NTIS $18.75. 

This report is intended to contribute to the development of a 
methodology for systematically identifying, assessing, and compar- 
ing energy alternatives in environmental impact statements (EIS). 
The report provides descriptions and data on the major ener 
resource systems in the United States and suggests procedures for 
using these descriptions and data. The study consists of two major 
parts. Part I (Chapters 1 through 13) contains descriptions of the 
coal, oil shale, crude oil, natural gas, tar sands, nuclear fission, 
nuclear fusion, geothermal energy, hydroelectric power, organic 
wastes, and solar energy resource systems plus descriptions of elec- 
tric power generation and energy consumption. h resource 
system description contains data and information on energy efficien- 
cies, environmental residuals, and economic costs. Part II (Chapters 
14 through 16) describes procedures for using the descriptions and 
data contained in Part I in systematically evaluating and comparing 
the residuals, efficiencies, and economic costs of a pro energy 
action and its alternatives, and suggests procedures for impact analy- 
ses. 


22635 Which utilizable energy sources are available for us during 
the next few decades. Huebner, R. Jnd.-Elektr. Elektron.; 20: No. 22, 
435-437(1975). (In German). 

2 figs.; with refs. 

This is the second part of an article the first part of which 
appeared in IEE 7, 1975, p. 122-124. The present contribution deals 
with: a) glacier power plants and an optimistic way of looking at 
their realizability, b) geothermal power stations, c) utilization of 
solar energy, and d) the principles and the present state of technol- 
ogy concerning fuel cells. This is followed by a brief description of 
energy conservation measures which refer to new buildings, electri- 
cal equipment, to bulk consumers, the producers, and to traffic 


22636 Can new technologies and energy carriers solve the energy 
problem of the year 2000. Dubach, P. (Eidgenoessische Technische 
Hochschule, Zurich (Switzerland)). pp 117-153 of In Zukunft Ener- 
gle: Trends and Alternativen. Berlin, Germany, F.R.; IFZ (1976). (In 
German) 

From Scientific energy seminar within the framework of the 
German industry exhibition on future energy - trends and alterna- 
tives; Berlin, Germany, F.R. (23 Sep 1976). 

10 figs.; 8 tabs.; 11 refs. 

On the basis of the situation in Switzerland, the fields of the 
energy sector are investigated in which it appears to be possible to 
ease demand by means of technological innovations and utilization of 
new energy sources on a long-term basis. Numerical data of specific 
energy consumption of the main conversion processes are presented 
for comparison, and proposals are made which result in energy 
conservation. However, on the whole, this cannot prevent energy 
from becoming scarce in the long run. 


22637 Regenerative energy sources. Stoy, B. pp 1-29 of In Er- 
gebniss von entwicklungsarbeiten zur nutzung der sonnenergie. 
Essen, Germany, F.R.; Wehlmann (1976). (In German) 

From Lecture and discussion meeting of the RWE-Anwen- 
dungstechnik on results of development work on the utilization of 
solar energy; Essen, Germany, F.R. (12 May 1976). 

10 figs.; 22 refs. 

This initiatory paper referring to the report and discussion 
meeting by RWE-Anwendungstechnik gives a survey and shows the 
characteristics of regenerative energy sources such as ground, 
ground water, running water, ambient air, solar radiation. The 
utilization of these energy sources requires current, the production 
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of which cannot be substituded for this reason. A concept for energy 
supply in the future is developed. 


22638 Western Europe. Braubach, B. pp vp. of In Symposium 
on gasification and liquefaction of coal. Giesel, H.B.; Peters, W. 
(eds.). Essen, Germany, F.R.; Glueckauf Verl. (1976). 

From Symposium of the Economic Commission for Europe 
(United Nations) on coal gasification and liquefaction; Duesseldorf, 
Germany, F.R. (12 Jan 1976). 

The author attempts to make a forecast of Western Europe's 
—- demand up to the year 2000. The basis of the prognosis is an 
OECD study on energy supply prospects up to 1985. 


22639 Consequences for Baden-Wuerttemberg out of the energy 
production. Umsch. Wiss. Tech.; 76: No. 19, 625(Oct 1976). (In 
German). 

1 fig. 

Construction of a model to simulate the space- and time- 
dependent development of the energy-supply system for the region 
of Baden-Wuerttemberg as a function of energy demand, economic 
criteria and ecological potential. 


22640 Energy in the household. Comparison of heating costs and 
energy demand prognosis up to 1985. Kammbholz, G.; Frohnert, H. 
(VEBA-CHEMIE A.G., Gelsenkirchen (Germany, F.R.)); Luehr- 
mann, W. (VEBA A.G., Duesseldorf (Germany, F.R.). Energi 
tabsstelle). Energiewirtsch. Tagesfragen; 26: No. 10, 567-579(Oct 
1976). (In German). 

8 figs.; 6 tabs.; 5 refs. 

The results of a study by the VEBA AG on the energy 
consumption of private households are presented. The first part of 
the investigation deals with a —— of the costs of heating for 
natural gas, district heating, fuel oil, coal, and electricity. The second 

contains a medium-term prognosis of the energy consumption in 
the household sector until 1985. In this context, the investigation 
concerning the costs for heating and statistical data available were 
taken into consideration. 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 21555, 21866, 22337, 22612, 
22613, 22615, 22617, 22618, 22623, 22624, 22625, 22631, 22632, 
22658, 22659, 22661, 22662, 22667, 22756, 23283, 23312, 23313 


Insular 
United States Senate, pursuant to S. Res. 45, a national fuels and 
energy policy study. Washington, DC; Committee on Interior and 
Insular Affairs (1976). 656p. GPO. 

What the likely future course of world oil prices will be, how 
serious are the risks of supply interruptions, and what is the likely 
effectiveness of measures which the United States might take on its 
own or with other consuming nations remain serious and controver- 
sial issues, whose answers are critical in evaluating policy options for 
the United States. This volume was compiled to provide back; 
on these issues to members of the Senate’s National Fuels and 
Energy Policy Study; it contains a chronology of major events in 
world petroleum markets, with a particular — on the evolu- 
tion of relations between OPEC and the United States, and a cress- 
section of recently published and significant or authoritative writings 
on these subjects. 


22642 Veto of the Automotive Transport Research and 
ment Act of 1976. Message from the President of the United States 
vetoing H. R. 13655, an act to establish a five-year research and 
development program leading to advanced automobile propulsion sys- 
tems, and for other purposes. Washington, DC; United States Gov- 
ernment (1976). 8p. GPO. 

On September 24, 1976, President Ford vetoed an act of 
Con that would have established a five-year research and 
development program for advanced automotive propulsion systems, 
and for other purposes. Both the texts of the act and of the 
President's —— are included. The President felt that “such 
development would unnecessarily duplicate existing authorities and 
PMA) into areas private industry is best equipped to pursue.” 

A 


6. Washi DC; Committee on Science and Technology 
(1976). 345p. GPO $3.00. 

Testimony presented on four days of hearings on the subject 

of international cooperation in energy research and development and 
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that focuses on this Nation's relationship with other countries in 
resolving the difficult energy issue is recorded. The general scope of 
current and anticipated cooperative activities and their expected 
benefits, in both Federal and private sectors, are surveyed. Testimo- 
(BLM) of numerous witnesses and much additional material are included. 


Authority Act of 1975. myo 
Affairs, U 


Washington, DC; Committee on Banking, Housing and Urban Af- 
fairs (1976). 490p. GPO. 

Four days of hearings were held on S. 2532, which proposes 
to reduce U.S. dependence on energy imports by c an inde- 
pendent government corporation charged with investing $100 billion 
in energy projects over a seven-year . Discussion at the 
hearings covered the impact of of energy source devel 
ment = the probable effects of public investment on meeting 
goal of energy in terms of environmental and safety 
constraints, leasing options, rate structures, energy conservation, and 
facility construction. Former Vice President Nelson Rockefeller, 
who designed the proposal, testified that loans would be made only 
for those projects contributing to energy independence and unable to 
receive private ital. The ener, crey industry would be required to 
make an additional $600—$800 billion investment. Mr. Zarb stressed 
the long lead time to commercialization of synthetic fuels and 
increased production of coal, oil, and nuclear energy in stating the 
need to begin immediate action. Barry Commoner argued that the 
fe posal will divert funds to less-efficient technologies and that the 

s emphasis on development of near-ready technologies will not 

y lead to improvements because of damage to the environ- 

ment. Wait W. Rostow argued in favor of price deregulation to 

— more private investment capital for all projects except those 

ate for the private sector. These, he felt, are more appropriate- 
led by the proposed Authority. (DCK) 


22645 National interests and international cooperation in the 
energy sector. Kittel, W. (Bundesministerium fuer Wirtschaft, Bonn 

pve lg F.R.)). pp 99-116 of In Zukunft Energie: Trends und 

Alternativen. Berlin, Germany, F.R.; IFZ (1976). (In German) 

From Scientific energy seminar within the framework of the 
German industry exhibition on future energy - trends and alterna- 
tives; Berlin, Germany, F.R. (23 Sep 1976). 

A survey of previous energy policies, particularly in the 

leum sector, is presented. Reasons are given for the necessity of 
improved EC energy policies and international tion in the 
energy sector. The foundation of the International gy Agency 
(IEA), the adoption of the International Energy Programm (IEP), 
and the program for tion on a long-term basis are to contrib- 
ute considerably to securing the energy supply of the future. 


22646 Promulgation of the purview of the Agreement on 
International Energy Programme. Bundesgesetzblatt, Teil 2; No. 3 
646(Jun 1976). (In German). 

Short communication only. 


22647 Promulgation of the purview of the agreement on 

International Energy Programme. Bundesgesetzblatt, Teil 2; No. a. 

1280(Jul 1976). (In German). 
Short communication only. 


22648 Promulgation of the purview of the Agreement on an 
International Energy Bundesgesetzblatt, Teil 2; No. 47, 
ee - (In German). 


communication only. 


22649 Consumer representation plan: energy and natural re- 
oo Fed. Regist. (Wash., D.C.); 41: No. 189, 42776-42779%(28 Sep 
197 

From Energy Research and Development Administration. 

The purpose of the Consumer Representation Plan of the 
Energy Seomeeh and Development Administration (ERDA) is to 
insure to the greatest extent possible that consumers as defined in this 
ee eee ee ERDA regula- 


tions, policies, and major program actions covered by this plan 
before the agency reaches a decision, and that these comments are 
considered by DA in the agency's decisionmaking process. This 
plan describes ERDA’'s intent to provide meaningful information to 
the consuming public; poh hang ew Ap 
these means, 

to make it easier for 


Sapa. 


22650 Regulator urges abolishment of all regulatory 
, W. (Commodity Futures Trading Commission, 
Do Public Util. Fortn.; 99: No. 1, 30-4006 Jan 1977). 


commissions. 
Washington, 
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In a letter to a close adviser of President Carter, Mr. Bagley 
lt ou like a zero-based budget, you'll love the ‘no basis’ 
ee eoneags. De menus Sas sagubeey. Gee Gea Se 
gle gh commissions would have no congressionally 
po oP basis for continuation, but instead would not only have to 
—_ their ever-increasing bud, igets but also their very existence. 
would be accomplished by “sunset” laws; these laws could then 
lead to the ultimate abolition of arcane, naively founded, and inher- 
ently nonresponsive i dent regulatory commissions. New inde- 
pendent agencies, he feels, are unable to maintain their initial zeal 
and purpose without accountability and a constituency, a situation of 
isolation that leads them either to become an arm of the industry or 
> Bee become moribund. nal oversight efforts are too arbi- 
Elimination of multi-member independent commissions in 
} oa of ee agencies charged to regulate and administer 
the law could be backed up with a quasi-judicial hearing — This 
ton The trans = allow public input, a oo 
should include a call for regulatory 
reform, ad “| ‘sunset” legislation to supplement zero-base 
budgeting, and implementation of open meeting laws. (DCK) 


22651 Oil-dependent Japan is expected to reduce her nuclear- 
power goals. Eo Res. Rep.; 3: No. 2, 5-6(17 Jan 1977). 
Masao Sakisaka, Japan's chairman of the Institute of Energy 
Economics, indicated in this interview that Japan hopes to regain a 
high economic growth rate by lowering a 4 elasticity of gross 
national product and energy consumption and still continue its heavy 
dependence on a oil. Opposition to nuclear power and plant 
Sitio has low the expected 1985 nuclear goal of 49 million 
kilowatts to 25, about 13 percent of the country’s energy needs. 
Other domestic — Y sources are only expected to contribute about 
8 percent. Japan seek a diversified supply of imported energy, 
including liquefied natural gas, methanol, coking coal, and coal by 
estimating demand levels and encouraging conservation and conver- 
sion from oil. However, since Ja does not expect to be able to 
reduce its oil dependence significantly by 1985, it will need to 
oy te in international investments in the Middle East, Soviet 
loc, United States, and China. (DCK) 


FOSSIL FUELS 
REFER ALSO TO CITATION(S) 22602, 22613, 22634 


22652 North American views of energy choices for the future, 
fluid fuels synthesized from coal. Read, P.J. (Department 
of Energy, Mines and Resources, Ottawa, Ontario (Canada). Energy 
Sector). pp of In Symposium on gasification and liquefaction of 
Giesel, H. B.; Peters, W. (eds.). Essen, Germany, F.R.; Glueck- 
auf Ver eh (1976) 

From Symposium of the Economic Commission for Europe 
(United Nations) on coal ic and liquefaction; Duesseldorf, 
Germany, F.R. (12 Jan 1976 

7 tabs.; 8 refs. 

With a view to the necessity of producing synthetic fuels 
from coal, the energy need, the demand for and the production of 
petroleum, petroleum- roducts and natural gas for North America 
are estimated until 1975. The differences in the structure of energy 
need and energy production of the USA and of Canada are looked 
at. 


COAL 


REFER ALSO TO CITATION(S) 21527, 21546, 21555, 21564, 
21565, 21566, 21567, 21604, 21619 


Underground gasification of coal: a National Coal Board 
> 1976. Thompson, P.N.; Mann, J.R.; Williams, F. 
London; National Coal Board (1976). 72p. 

An examination of underground coal gasification (UCG) 
technology concludes that Britain should retain this option for its 
future energy supply. Uneven development has been a result of 
changing patterns of energy use and availability, but renewed world- 
wide interest should generate enough information to assess the value 
of UCG as an energy source. The cost of UCG, while it can never 
equal that of primary fuels, may become an important substitute as 
natural oil and gas reserves are depleted. The extent of gasifiable 
coal reserves must be determined and technical advances made in 
gasifying and upgrading UCG to solid or liquid fuels. The review 
suggests various routes for processing, with research indicated for 
ways to reduce costs and improve safety hazards by reducing 
oxygen quantities. Short-term benefits to conventional mining would 

come from new techniques such as deviated drilling for methane 
drainage Information is given on the historical background, applica- 

tions, costs, utilization, net energy comparisons, environmental and 
safety effects, comparisons with other energy sources, and analysis 
of the current situation with the requirements for large-scale applica- 
tion. (27 references) (DCK) 
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PETROLEUM 


REFER ALSO TO CITATION(S) 21643, 21648, 22641, 22645, 
22651, 22795, 23266, 23279 


22654 Coastal effects of offshore energy systems: an assessment 
of oil and gas systems, deep water ports, and nuclear power plants off 
the coast of New Jersey and Delaware. Washington, DC; Office of 
Technology Assessment (1976). 304p. GPO $4.45, Stock No. 052- 
003-00245-1. 

The report presents OTA’s analysis of the probable onshore 

ts of implementing one or a combination of the three technol- 
ogies studied off the coast of New Jersey and Delaware. Specifical- 
ly, it (1) delineates the possible actions Congress may want to 
consider in future legislation and oversight dealing with offshore oil 
and gas, deepwater ports, and floating nuclear power plants; (2) 
analyze past and future government actions in pre paring for the 
three technologies off New Jersey and Delaware; (3) presents the 
possible economic, political, social, institutional, and legal impacts of 
implementing the technologies; and (4) reviews the alternatives to 
the technologies or the implications of not oP oy omg the technol- 
ogies in the study area. This assessment was the first major undertak- 
ing by OTA to include a large-scale public — program. 
The public participation element was an effort to bring about an 
exchange of information between OTA om citizens in the study 
region. This transmittal includes two volumes: the assessment report 
itself and working papers which are back-up material for the findings 
and discussions in the assessment report. (MCW) 


22655 Oel - Schicksal der Menschheit. (Petroleum: fate of man- 
kind). Konzelmann, G. Wuerzburg, Germany, F.R.; Stuertz (1976). 
362p. (In German). 

With figs. 

The author reports on the history, exploratio, exploitation, 
transport, and refining of petroleum, and on the policies in the 
petroleum business, concentrating on the oil-exporting countries. 
Many impressive color pictures supplement the text. 


NATURAL GAS 
REFER ALSO TO CITATION(S) 21677, 22605, 22654, 23314 


22656 Research and development, 1976. Arlington, VA; Ameri- 
can Gas Association (1976). 74p. (NP—21683). 

New methods for developing supplemental supplies of gas- 
eous fuel and new measures to improve efficiency in gas energy 
utilization were the major R and D objectives for the American Gas 
Association (A.G.A.) in 1976. More than $8 million of A.G.A. funds 
were invested in the Utility Research Program alone, encompassing 
such areas as environmental protection; climate control and appli- 
ances; supply, storage, and distribution; commercial and industrial 
uses; On-site power and direct conversion; and a strong program of 
basic research. Contractors, government agencies, and other organi- 
zations participating in the program contributed an estimated $6 
million in cooperative funds, for a total program value of $14 
million. Progress made in the ERDA/A.G.A. coal gasification pilot 
program begun in 1971 is reviewed. Administrative data are summa- 
rized. (MCW) 


22657 Long-term natural gas issues. Hearings before the Subcom- 
mittee on Energy and Power of the Committee on Interstate and 
Foreign Commerce, House of Representatives, Ninety-Fourth Con- 
gress, First and Second Sessions on the availability of natura! gas 
supplies to meet the winter demands and steps that regulatory agencies 

suds ull Ge tain ts aoe ee es i oe noe 
ton, DC; Committee on Interstate and Foreign Commerce (1976). 
811p. GPO. 

The projected shortage of delivery of natural for the 
winter of 1975-76 and the failure of the Federal Power Commission 
(FPC) to enforce the gas-delivery requirements between gas produc- 
ers and gas pipelines are discussed in these hearings. Certain court 
decisions are cited which strongly criticize their failure to determine 
the real facts concerning the gas shortage and to use the FPC’s 
authority to enforce contractual regulations. About 40 witnesses 
presented testimony on different aspects of the problem on 5 sepa- 
rate days, and much additional material is included. (BLM) 


22658 Questions concerning the natural gas industry in the Fed- 
eral Republic of Germany from a national and international point of 
view. Liesen, K. (Ruhrgas A.G., Essen (Germany, F.R.)). Brennst.- 
Waerme-Kraft; 28: No. 9, 368-371(Sep 1976). (In German). 

The dependence of public utilities, in particular natural gas 
import enterprises, on political as well as on commercial require- 
ments is demonstrated. A criterion which is decisive for the enter- 
prises is the competitiveness of the world market. In this context, it 
can be said that the liberal structure of the FRG’s heat market has 
helped in a decisive way to realize the energy policy targets regard- 
ing natural gas. The author then proceeds to make a prognosis on the 
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future role of natural gas within the FRG’s energy supply and puts 
special emphasis on assurance of natural gas imports by diversifica- 
tion in the sources of supply. The article concludes with remarks on 
the positive effect that im~or: contracts have on the national 
economy;by being on a long-term basis and because of a clearly 
defined “nancial backflow they help to promote interesting counter 
export transactions. 


22659 Role of natural gas within the framework of the energy 
policies of the Federal Republic of Germany. Jaumann, A. (Bayer- 
isches Staatsministerium fuer Wirtschaft und Verkehr, Muenchen 
(Germany, F.R.)). Brennst.-Waerme-Kraft; 28: No. 9, 365-368(Sep 
1976). (In German). 
Starting from the fact that the proportion of natural gas in 
primary energy consumption increases constantly, the intentions of 
Federal policies on natural gas, reflected also in the targets of the 
energy programs, are presented. Appropriate initiatives of enter- 
prises in the German gas industry are dealt with. Warningly the 
author points out recent restrictive tendencies in the natural gas 
policies of the FRG, the results of which became plain, e.g., as 
consequences of promoting measures for black coal. The article 
concludes by referring to political and economic possibilities that are 
not fully explored yet and which can stabilize the energy carrier 
natural gas in Europe and in the FRG in the interest of general 
assurance of supply even further. 


HYDROGEN AND SYNTHETIC FUELS 


REFER ALSO TO CITATION(S) 21925, 21947 


ELECTRIC POWER 
REFER ALSO TO CITATION(S) 22609, 22611, 22633, 22634 


22660 (CED—76-120) Federal hydroelectric plants can increase 
power sales. (General Accounting Office, Washington, D.C. (USA)). 
8 Jul 1976. 39p. General Accounting Office, Washington, DC. 

Report to the Congress by the Comptroller General of the 
United States. 

Hydroelectric power accounts for about 15 percent of the 
Nation's electric-generating capacity, of which about 40 percent is 
Government-owned. Five agencies within the Department of the 
Interior and the Tennessee Valley Authority market Federal power. 
This report discusses 0 ope ego for the power-marketing agencies 
of the Department of the Interior to increase the hydroelectric 
generating capacity available for sale at Federal projects. Additional 
hydroelectric dependable capacity (the ability of a system to provide 
its maximum output under adverse conditions for a specified period) 
can be made available for sale by: (1) changing the methods the 
Interior power-marketing agencies use in determining how much 
capacity can be sold, and (2) reassessing the amount of capacity 
which is held in reserve for contingencies. Such additional capacity 
could delay or, in some instances, displace alternative construction 
of electric-generating capacity. Background on the agencies covered 
by the review and methods of determining dependable capacity are 
discussed in the appendixes. (MCW) 


22661 Higher Administrative Court in Muenster against Stein- 
kohlexraftwerk Voerde. Energiewirtsch. Tagesfragen; 26: No. 9, 531- 
537(Sep 1976). (In German). 

Some of the grounds, only relevant to aspects of the Act on 
Protection against Nuisances, upon which the judgement of the 
higher Administration Court in Muenster of July 7th, 1976 was 
based - VII A 1804/75 - are presented. The operator lodged an 
appeal against the verdict at the Federal Constitutional Court. 


22662 Alfred Kahn breaks tradition. EPRI J.; 1: No. 10, 42- 
45(Dec 1976). 

An EPRI interview. 

Alfred Kahn, Chairman of the New York Public Service 
Commission and a member of EPRI’s Advisory Council, in this 
interview urges the Electric Power Research Institute to pursue 
short-term research projects that will be visible to the ratepayers and 
leave the long-range projects to ERDA. Kahn would te to see 
emphasis placed on conservation and efficiency rather than power 
supply. Taking a nontraditional approach to regulation, Kahn has 

— rate design studies, research consciousness, and im- 
eal orecasting methods. New York’s seven major utilities have 
been urged to take a statewide view and integrate long-range plan- 
ning for plant construction and operation and for power policy to 
minimize environmental and economic problems. Statistical methods 
are being developed to help utilities conduct management audits and 
encourage innovation and efficiency in production. Kahn endorses 
rates based on long-range incremental costs, which set the price of a 
kilowatt hour according to its current cost and signals true costs to 
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the consumer. He also advocates the incentive of peak-load pricing 
or time-of-consumption rates for the interim to discourage i jent 
growth. (DCK) 


22663 International Electric Research Exchange. EPR/ J.; 1: No. 
10, 46-48(Dec 1976). 

A new spirit of cooperation among industrial nations facing 
energy problems can lead to valuable sharing of technical informa- 
tion through the International Electric Research Exchange (IERE). 
Since its founding in 1969 the IERE has enabled member nations to 
avoid costly and time-consuming duplications of research on 
common problems. Common concerns include environmental pro- 
tection, energy es economics and financing, power plant 
siting, nuclear energy, and power demand. Conference 
from member nations pointed out that, since the 1973 oil embargo, 
the growth of industrial electricity demand has declined, although 
domestic consumption growth remains high. Multiple government 
and international efforts to cope with energy and economic changes 
have been instigated. A long-range shift from oil dependence to 
natural sources (e.g., hydroelectric and solar) is necessary, but 
interest declined when new oil and gas fields were located. Emphasis 
at future IERE conferences will minimize technical reports and 
concentrate on broad trends and policies in research and develop- 
ment. Titles and authors of the 15 conference papers of the 8th 
IERE conference are listed. (DCK) 


22664 Attitude study produces mixed blessings. Electr. World; 
187: No. 1, 44-46(1 Jan 1977). 

EPRI's Electric Utility Rate Design Task Force 10 Study on 
Customer Attitudes Towards and Opinion on Peak-Load Pricing-- 
has found that there are major differences of opinion on whether 
electric power production costs are related to time, whether custom- 
ers are conserving electricity, and whether rates should be based on 
production costs or quantity consu...cd. Customers said they prefer 

‘voluntary reductions” and/or more power as a means of addressing 
growth in peak demand. Controls, in general, were viewed as 
undesirable, unpleasant, or a reduction of freedom. Task Force 10 is 
divided into two sections. The first involves a series of field inter- 
views with residential, commercial, and industrial customers con- 
cerning customer attitudes toward, opinions on, and preferences 
among alternative -load pricing systems and various load-man- 
— systems. second had as its objective the determination 
of whether studies exist that measure the behavior and attitude of 
customers regarding use of electricity, if differing lifestyles affect, in 
a significant way, patterns of use, and whether customers accept 
time-of-day pricing and load management. 


ELECTRIC POWER GENERATION 


22665 (UCRL—78500) Will a rapidly expanding power-generat- 

be part of the energy problem or part of its solution. Sauter, 
G.D. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 12 Aug 1976. ‘Contract W-7405-ENG-48. 24p. (CONF- 
761030—1). Dep. NTIS $3.50. 

From Frontiers of power technology conference; Stillwater, 
Oklahoma, United States of America (USA) (27 Oct 1976). 

A methodology for the dynamic net Rage: ~ of an 
expanding system of identical power-generating plants is described. 
Based on this methodology, which is applicable to all types of power 
plants, a numerical model for simulating the energy dynamics of an 
expanding power-generating system is deve . The results of 
applying the model to several illustrative examples are presented and 

discussed, and a first look is taken at the sensitivity of the energy 
dynamics of an expanding system to several important parameters: 
R, the ratio of the energy produced by an individual plant over its 
operating lifetime to the energy absorbed in its construction; T/sub 
c/, the time oe to construct each individual plant; and the rate 
of expansion of the system. This work is an extension of the work of 
J. Price as described in a paper, Dynamic Energy Analysis and 
Nuclear Power, Friends of the Earth Ltd., London, boner 1974 
(EAPA 1:0569). (MCW) 


22666 New gas turbines could fuel benefits. Neal, J. 
my Research and Development Administration, Washington, 
DC). Public Power; 34: No. 6, 28-30(1976). 

This is the fourth and final article of a series of reports to 
Public Power by ERDA program managers on new electric generat- 
ing technologies. 

Gas turbine combined cycles provide an efficient and eco- 
nomical way to use petroleum in the immediate future. For the 
longer term, use of advanced high-temperature gas turbines using 

-derived fuels in a combined cycle promises to have the most 
advantages of the coal-fired techniques. ERDA's Office of Fossil 
Energy initiated programs to use this process, even though coal- 
derived fuels are not yet available in industrial quantities. In the 
ae regulatory policies limiting the use of natural gas or oil- 

gas turbine equipment to g could prohibit the process 
it proposed le gislation is passed. Utility companies, which need to be 
ab! use a range of fuels because Of availability problems, must 
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maintenance costs and fuel consumption along with 
a y. An intermediate step to bridge the interim period 
could be to caine a capability for “oe turbines on heavy 
fuels at moderately higher temperatures. would allow cheaper 
residual fuels to be used rather than the lighter distillates that are 
needed for home uses and transportation. It would also require some 
of the same research and development techniques anticipated for 
(Dor _— fuels and would contribute to a smooth conversion. 


22667 Voerde judgment. Werner, J. Umwelt; No. 5, 376-381(Oct 
1976). (In .o. 
The Federal Administrative Court will have to render final 
a in halting construction of STEAG power station in 
confirmed twice by the courts for reasons of emission 
protection. The considerations of the Higher Administrative Court 
in Muenster (file reference VII A 1804;75 of 7th July 1976) have to 
be discussed. These considerations are presented in full, as far as they 
are concerned with substantive emission protection law, because of 
their exceptional importance. 


22668 How can we improve power plant reliability. Prestele, J.A. 
EPRI J.; 1: No. 10, 12-17(Dec 1976). 

Reliability assurance procedures for both nuclear and fossil- 
fuel power plants are able to cut across organizational lines to 
examine the whole range of operations from materials procurement 
to reporting and analysis. It is better to work within the existing 
organizational structure as much as possible on the assumption that 
engineering professionals desire a quality high-performance product 
with a of the Electric Power Research Institute (EPRI) used 
as a supplemental support. Major EPRI projects for fossil-fuel plants 
have focused on plant deficiencies and fuel options as it has become 
clear that these plants must be able to function in the short- and mid- 
term under load-cycling conditions and with a range of fuel qualities. 
Data gained will contribute to specifications and performance crite- 
ria for new plants. Major nuclear plant projects, aimed at improving 
the selection of operating conditions and procedures for existing 
plants and setting criteria for new plants, emphasize quality assur- 
ance for materials and operations through testing and inspection 
techniques. Failure analysis will stress defining root causes and 
identifying potential failures. As data are gathered, EPRI will con- 
solidate information in three data banks covering equipment avail- 
ability, plant reliability, and regulatory information with the intent of 
selecting areas for action and determining how to obtain better 
information. (DCK) 


ELECTRIC POWER TRANSMISSION AND DISTRIBUTION 


22669 (CONS/2050—1(Vol.1)) Analysis and forecast of electri- 
cal distribution system materials. Volume I. Executive summary. Final 
report. Love, C.G. (Westinghouse Research Labs., Pittsburgh, Pa. 
— 23 ‘Aug 1976. Contract E(49-18)-2050. 28p. Dep. NTIS 


This report summarizes the results of a one-year study on the 
future availability of materials used in the manufacture of electrical 
distribution equipment. 


22670 (CONS/2050—1(Vol. = As Analysis and forecast of electri- 
cal distribution system materials. Final report Volume II. Task re- 
ports. Love, C.G. (Westinghouse Research Labs., Pittsburgh, Pa. 
(USA)). 23 Aug 1976. Contract E(49-18)-2050. 288p. Dep. NTIS 
$9.25. 


This report documents the methodology and the results of a 
one-year study on the availability of input materials for electrical 
distribution equipment. It contains (1) three electrical usage scenar- 
ios for the period 1976-2000, (2) the associated  - ipment and input 
materials requirements forecasts, (3) an analysis of the availability of 
these inputs from a raw material and manufacturing capacity per- 
spective, (4) an analysis of potential material substitutions that could 
be made to alleviate shortages, and (5) R and D and policy recom- 
mendations. 


22671 Compacting DC terminals. Hingorani, N.G.; Nilsson, S.L. 
EPRI J.; 1: No. 10, 18-29(Dec 1976). 
Designs for the compacting of urban power stations will help 
improve their and lower construction and land costs. A 
joint effort of tric Power Research Institute (EPRI), General 
Electric Co., and Consolidated Edison of New York will design a 
pone com dc link to demonstrate the advantages of its 
w profile and the effective use of dc transmission to urban ac 
networks. The project will also test the concept of hvdc connector 
stations placed in basements. Slated for compacting are bus connec- 
tions from transformers to valves and those from valves to the dc 
line. Liquid-cooled, gas-insulated, dead-tank valves will allow heat 
to be dissipated directly into the air and permit expensive bushings to 
be omitted. A separate project will be to compact filters. While some 
technology from ac applications can be used, additional information 
will be needed in such areas as the behavior of gases under dc stress. 
Thyristor valves, for example, will require major modifications. 
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Project design plans and technical problems to be solved are de- 
scribed. (DCK) 


CONSUMPTION AND UTILIZATION 
REFER ALSO TO CITATION(S) 21614, 22618, 22628, 22630, 22640 


22672 Energy utilization and conservation. Schaefer, H. (Verein 
Deutscher Ingenieure, Muenchen (Germany, F.R.). Bezirksverband 
Nieder- und Oberbayern). VDJ (Ver. Dtsch. Ing.) Ber.; No. 236, 187- 
192(1975). (In German). 

8 figs.; 1 ref. 

Clear and closed energy balances are present in the individual 
states generally only for the consumption of primary energy, expen- 
ditures in the energy sector, and for the final consumption of energy 
carriers. For part regions, e.g., single urban centers, even these data 
are generally not known and only through the guided energy 
carriers is it at all possible to at least give the annual energy 
consumption. There are no reliable statistical data present on the end 
use of energy -- power, light, room heating, process heat, etc.;here, 
one has been compelled so far to use computer forecasts from the 
investigation of individual objects. This knowlege is, however, nec- 
essary if one wishes to estimate energy demand and if one aims for 
ways of rational energy use. There are still many possibilities for a 
rational energy use by avoiding unnecessary consumption, as well as 
by reducing energy demand for certain applications improvement 
energy transformation, and measures for the recovery of heat. 


22673 (TID—27278/1) Report by the Federal Task Force on 
motor vehicle goals beyond 1980. Volume I. Executive summary. 
(Department of Transportation, Washington, D.C. (USA); Environ- 
mental Protection Agency, Washington, D.C. (USA); Energy Re- 
search and Development Administration, Washington, D.C. (USA); 
Federal Energy Administration, Washington, D.C. (USA); National 
Science Foundation, Washington, D.C. (USA)). 2 Sep 1976. 34p. 
Dep. NTIS $4.00. 

The Energy Resources Council established a Federal task 
force to study motor vehicle fuel economy goals beyond 1980. The 
assigned task force consisted of the DOT, EPA, ERDA, FEA, and 
NSF. Conclusions of the task include the following goals: 4 million 
barrels per day saving potential by 1995; 40 to 50 percent reduction 
in projected automobile fuel consumption by 1995; 80 to 100 percent 
improvement in individuai automobile fuel economy; and 80 to 100 
percent improvement in new-car fleet fuel economy with the current 
automobile size mix. They also determine that the fuel savings are 
dependent on the rate of introduction of new fuel-economical cars. 
The prospect that a revolutionary new engine technology develop- 
ment will make an impact on fuel efficiency within the 1980s is 
remote. Prospects for a highly efficient electric car in the next 10 
years appear remote, also. It is further concluded that substantial 
reductions in auto deaths and injuries are achievable; continuing 
improvement in ambient air quality can be achieved; alternative NO/ 
sub x/ control strategies need be studied; savings in cost of auto 
transportation and savings in auto material resources are achievable; 
achievement of fuel economy standards is possible; and a good future 
exists for the industry and employment. There are issues of concern 
and these are summarized. (MCW) 


22674 (TID—27278/2) Report by the Federal Task Force on 
motor vehicle goals beyond 1980. Volume II. Task Force report. 
(Department of Transportation, Washington, D.C. (USA); Environ- 
mental Protection Agency, Washington, D.C. (USA); Energy Re- 
search and Development Administration, Washington, D.C. (USA); 
Federal Energy Administration, Washington, D.C. (USA); National 
Science Foundation, Washington, D.C. (USA)). 2 Sep 1976. 290p. 
Dep. NTIS $9.25. 

In view of the Nation’s long-range need to conserve energy 
and the fact that the motor vehicle fleet is the largest single user of 
our decreasing petroleum supplies, the Energy Resources Council 
(ERC) established a Federal task force to study motor vehicle fuel 
economy goals beyond 1980. These goals were to be compatible 
with environmental, safety, and economic objectives. The task force 
consisted of representatives from DOT, EPA, ERDA, FEA, and 
NSF. This task force report is composed of seventeen chapters: 
motor vehicle goals beyond 1980; key considerations underlying the 
study; the automobile after 1980; approach used in the study; auto 
design; motor vehicle manufacturing and maintenance; marketing 
and mobility; petroleum consumption; safety; air quality and health; 
material requirements and availability; petroleum resource availabil- 
ity and petroleum industry analysis; consumer costs; motor vehicle 
manufacturing and maintenance industries; national economic im- 
pacts; research and development requirements; and Federal policy 
implications. (MCW) 
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UNCONVENTIONAL SOURCES AND POWER 
GENERATION 


REFER ALSO TO CITATION(S) 22634, 22635 


22675 Inexhaustible resources. pp 17-257 of In Energy futures: 
industry and the new technologies. Herman, S.W.; Cannon, J.S. 
New York; INFORM, Inc. (1976). 

This section, Section I, summarizes information on nondeple- 
table resources of solar heating and cooling, solar cells, solar thermal 
electric conversion, ocean thermal electric conversion, wind gener- 
ators, nuclear fusion, and hydrogen production. Each of the seven 
chapters consists of two parts--an overview, or general introduction 
to the status of the technology, followed by from 3 to 34 individual 
profiles of companies’ projects in the technology. The overview 
summarizes data on the technology, th: environmental impact, the 
history, obstacles to commercilization, Federal and private pro- 
grams, and a brief prognosis of the technology’s future. (Mew) 


22676 Depletable resources. pp 343-718 of In Energy futures: 
industry and the new technologies. Herman, S.W.; Cannon, J.S. 
New York; INFORM, Inc. (1976). 

This section, Section III, summarizes information on deplet- 
able resources of geothermal energy; oil shale; coal gasification; coal 
a gas-turbine topping cycle; and alternate topping cycles 
of the MHD topping cycle, the thermionic topping cycle, and the 
potassium-turbine topping cycle; fuel cells; and nuclear breeder 
reactors. Each of the eight chapters consists of two parts--an over- 
view, or general introduction to the status of the technology, fol- 
lowed by from 3 to 34 individual profiles of companies’ projects in 
the technology. The overview summarizes data on the technology, 
the environmental impact, the history, obstacles to commercializa- 
tion, Federal and private programs, and a brief prognosis of the 
technology’s future. (MCW). 


SOLAR 
REFER ALSO TO CITATION(S) 22017, 22019, 22020, 22033, 22637 


22677 Energy research and development and small business. Part 
2A. Appendixes. Solar energy (continued): the small business and 
government roles. Hearings before the Select Committee on Small 
Business, United States Senate, Ninety-Fourth Congress, First Ses- 
sion, October 8, 22, and November 18, 1975. Washington, DC; Select 
Committee on Small Business (1976). 384p. GPO. 

This volume contains relevant materials received by the 
Senate Small Business Committee since publication of the record of 
its Hearings on Energy Research and Development and Small 
Business: Part 2; Solar Energy (Continued): The Small Business and 
Government Roles. The information is presented as Appendixes X 
through XIII, namely: X. Report by Angus McDonald, consultant to 
the Midwest Electric Consumers Association: "Solar Energy in 
Washington,” July 1976. XI. Staff report by Frank M. Shooster, 
Antioch College, and former staff asst., Senate Small Businee Com- 
mittee: “The Potential Impact of Solar Energy on U.S. Energy 
Requirements,” August 1976. XII. Additional legislation on aterna- 
tive energy policy and systems in the form of two bills prey pos 

. Gaylord Nelson: (1) The Supplemental Energy 
Policy Act of 1976, S. 3680; and (2) The Family Farm mae 
Conversion Act, S. 3714. XIII. Article by Amory B. Lovins. Bri 
representative, Friends of the Earth, Ltd.:” Energy Strategy: The 
Road Not Taken” from Foreign Affairs, October 1976 (reprinted by 
permission); (for abstract of Lovins article, see EAPA 3:566). (LMT) 


22678 Solar energy: billion industry by the year 2000. 
Commer. Am.; 2: No. 2, ‘U7. as 1977). 

Economic analysis indicates that solar energy, with the ad- 
vantages of being free and inexhaustible, is now com — with 
electricity in water and space heating for many areas of the country. 
It is possible for solar energy to heat 15 t of the nation’s 
buildings by the year 2000, thus becoming a $10 billion industry and 
providing 7 percent of the nation’s energy. Solar collector systems, 
which can now be installed at $20 per square foot, are competitive 
with electricity, but a cost reduction to $15 per square foot — 
make them competitive with oil and electric heat pumps. 
residences in thirteen cities were selected for the analysis to y= 
variation in climate and fuel costs. An 8.5 percent financing was 
assumed, as were standards of size, construction, insulation, and 
taxes. It was determined that a cost reduction to $10 per square foot 
will make solar systems competitive with electric systems every- 
where except Seattle, with oil in all cities, and with gas in nine of the 
cities. Com: to electric systems, positive savings would be made 
in one to four years, while years to payback would be 9 to 14. 
Similar calculations were made for heat pumps, oil, and gas. Grants 
totaling $5 million have been authorized by the Department of 
Housing and Urban Development to allow builders to install solar 
systems in 1550 housing units and gain the experience while public 
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familiarity is developed. In addition, ERDA and the National Sci- 
ence a ee ee 


public prigation (DEK) Other solar projects involve power generation and 


GEOTHERMAL 
REFER ALSO TO CITATION(S) 22079 


OTHER 


REFER ALSO TO CITATION(S) 21948, 21950, 21952, 21953, 
21956, 21957, 21967, 21968, 21971, 21974, 22000, 22002, 22601, 
22666, 22735, 22737, 22739, 22740, 22748, 22749, 23319, 23321 


22679 Man-made renewable resources. pp 259-342 of In per 
futures: industry and the new technologies. Herman, S.W.,; 
J.S. New York; INFORM, Inc. (1976). 

This section, Section II, summarizes information on the man- 
made renewable resources of bottoming cycles and trash-to-energy 
conversion in two separate chapters. Each chapter consists of two 
parts--an overview, or general introduction to the status of the 
technology, followed by individual profiles of companies’ projects in 
the technology. Four profiles are presented for the bottoming cycle 
technology and 22 profiles are presented for trash-to-energy conver- 
sion technology. The overview summarizes data on the technology, 
the environmental impact, the history, obstacles to commercializa- 
tion, Federal and private programs, and a brief prognosis of the 
technologies’ future. (MCW) 


22680 (ERDA-tr—226) Energy sources for tomorrow. Meliss, 
M. (Kernforschungsanlage Juelich G.m.b.H. apn ga F.R.)). 1976. 
Translated from a German paper. 17p. Dep. NTIS $ 

The regenerative sources of solar energy, ay energy from 
the seas, earth heat, and running water were investigated by a 
consortium of major research installations. The sources were as- 
sessed first on a global basis, then more specifically for the German 
Federal Republic. This paper summarizes results from the complete 
study, but is devoted mostly to an analysis of utilization of wind 
energy, using the following topics: physical bases and theoretical 
potential, wind energy installations and technically useful potential, 
utility aspects, and recommendations for research and development 
work. (Mcw) 


ENERGY CONVERSION 


REFER ALSO TO CITATION(S) 22636, 22676 


MHD GENERATORS 


REFER ALSO TO CITATION(S) 23079 


22681 Thermodynamics of liquid-metal MHD generators. Bachr, 
H.D. (Hochschule der Bundeswehr, Hamburg (Germany, F.R.). 
Inst. fuer Mechanik und Thermodynamik). Brennst.-Waerme-Kraft; 
28: No. 9, 451-456(Sep 1976). (In German). 

From Thermodynamic-colloquium of the VDI-Gesellschaft 
energy technic; Karlsruhe, Germany, F.R. (6 Oct 1975). 

12 figs.; 1 tab.; 13 refs. 

Magnetohydrodynamic generators with liquid metals offer 
the advantages of high output density and lower working tempera 
tures due to the great electric conductivity of these fluids. On the 
other hand, it is on pote difficult to accelerate a liquid in a cycle 
process by adding t energy. Based on general thermodynamic 
considerations, minimum values are deducted for the degrees of 
reversibility of the cycle processes for liquid-metal MHD systems 
which may serve as topping stages for conventional power stations. 
It shows that there are no prospects for applying liquid-metal MHD 
generators for this purpose. This is also proved by the efficiency 
calculations for the unary condensation process, if a realistic assess- 
ment of the quality grades of the various eae components is carried 
out. 


DESIGN AND DEVELOPMENT 

22682 Method of MHD-steam power production. Mori, Y.; 
Otake, K.; Onda, K. (to ay! of Industrial Science and Technol- 
wr lapanese Patent 1975-12,563/B/. 31 Mar 1970. 4p. (In Japa- 


A fuel and a seed material with a compressed air mixed with 


oxygen are fed aos into a combustion chamber for 
supplying heat to an M 


generator. The seed material contained in 
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> exhausted from the MHD generator is diluted and cooled by 
combustion in a steam power plant and recovered to be again 
aiead ts Gp couberton chamber A fuel for combustion in the 
steam power plant is thrown into said exhaust gas after removing the 
seed material as mentioned above to operate t ons ned 5 ae 
If the air used for the MHD generator is mixed with oxy, 
ratio of 0.7 by —. the starting time required for cuties te 
rating operation of t pile grocttear oun 00 semnd wecheaton 
second, permitting the generator to be used in combination with the 
steam power generator at peak power demand. 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 22684 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 22163 


22683 (TID—27143) CDIF combustor design. Stickler, D.B.; 
Barnes, R.T. (Avco-Everett Research Lab., Everett, Mass. (USA)). 
Jun 1976. Contract W-31-109-ENG-38; SUB-31-109-38-3388. 8p. 
Dep. NTIS $5.00. 
Magnetohydrodynamic (MHD) electric power development 
Ye my a major opportunity for better utilization of U. S. coal sup- 
aay . Conceptual studies of MHD power systems project coal pile to 
us bar plant efficiencies up to 50 percent better than modern steam 
cycles pw 20 to 30 percent better than advanced combined gas 
turbine-steam turbine cycles. MHD offers further pas advan- 
tages in control of environmental emissions. The MHD Develop- 
ment Pro established by ERDA for meeting the goal of com- 
mercial MHD demonstration by the late 1980's progresses through 
four overlapping phases, each focused firmly on the eventual com- 
mercial requirements. The initial phase will develop the technology 
required to design, develop and demonstrate su le system compo- 
nents and subsystems. is initial phase is to be conducted by 
subcontractors in their own test facilities and in the Component 
Development Integration Facility (CDIF) at Butte, Montana. The 
second phase is a realistic subscale MHD experimental plant with the 
first major milestone being a pilot scale Engineering Test Facility 
(ETF). The third phase carries this ETF demonstration forward in 
advanced engineerin ring in which continued design testing and refine- 
ment will be purs to improve performance and lay the ground- 
work for design of a demonstration commercial scale plant. The final 
phase includes the design construction and operation of a commer- 
cial scale plant to be completed by the late 1980's. This report 
addresses one aspect of the initial i: of the ERDA MHD overall 
development plan and that is the development of a combustor 
conceptual design for testing in the CDIF. The CDIF combustor 
design is capable of ultimately being increased in size to a 2000 MW 
thermal MHD commercial plant. 


DUCT ENGINEERING AND FLUID DYNAMICS 


22684 cca ag | Sue conducted at the U-25 Facility 
(IV). Experimental studies of the MHD generator of the U-25 Facility 
with the 1D channel. Shumiatskii, B.Ya.; Buznikov, A.E.; Vasil’eva, 
LA.; Kirillov, V.V.; Kovbasiuk, V.I.; Medin, S.A. (AN SSSR, 
Moscow. Inst. Vysokikh Temperatur) 1976. Translation of Russian 
report. Dep. 50. 

The This report is dedicated to the testing and shakedown of the 
1D channel developed in order to obtain the rated power (20 MW) 
from the MHD generator of the U-25 Facility. When the designing 
of the channel was begun, the U-25 Facility had achieved certain 
positive results and accumulated a great deal of experience in the 
operating of the loop and the MHD generator. This experience was 
taken into account during the designing and the shakedown of the 
1D channel. The power output of the MHD generator in 1974 had 
reached 6.5 MW. The shakedown period of the facility has entered 
its concluding phase. One of the main purposes of this phase was to 
achieve the rated power in the MHD generator. —- the initial 
tests of the 1D channel at reduced flow rates (50 kg/s), the power 
output of - MHD generator reached 12.4 MW. The transition to 
the ting mode required undertaking certain measures 
to perfect the insulation, the loading scheme, etc. The final adjust- 
ment of the 1D channel made it possible to attain during the 58th run 
of the U-25 Facility the rated power of the MHD generator-20.1 
MW. Channel 1D has been designed in the Experimental Design 
Bureau and built at the experimental facilities of the Experimental 
Design Bureau of the Institute for High Temperatures. The present 
report contains a brief description of the main principles upon which 
the design of the 1D channel was based and of the results obtained 
during experimental study of this channel at the U-25 Facility. 


22685 Calculation of turbulent MHD layer in MHD 
generator channels. Vatazhin, A.B.; Alavidze, G.R. (High-Tem Tone. 
ture Institute, Academy of Sciences of the USSR). High 
(USSR) (Engl. Transl.); 14. No. 3, 547-555(Nov 1976). 
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The problem of calculating a turbulent 
magnetohydrodynamic (MHD) boun layer in channels of high- 
temperature MHD units using a closed differential equation describ- 
ing turbulent viscosity is formulated. It is shown that, to a first 
approximation, this equation is of the same form as in ordinary 
gasdynamics, and that the magnetic field affects the characteristics of 
the boundary layer through MHD force and heat sources that can be 
taken into account by averaged motion and energy equations. An 
approximation model is a ga to take into account Joule heat 
release near the cold electrode wall of the channel. MHD boundary 
layers are calculated for two regimes, at a constant speed of the 
external flow and at constant pressure. It is shown that in the first 
case the boundary layer is characterized, at sufficiently strong elec- 
tric currents, by increasing Stanton number on the electrode wall 
and increasing coefficient of friction on the insulation wall. In the 
second case the boundary layer on the electrode tes and the 
flow on the insulation wall is nonstalling at practically any retarda- 
tion of the external flow. (AIP) 


22686 Influence of a CO. molecular addition on the parameters 
of a He-Xe plasma in a magnetic field. Ivanov, R.S.; Korolev, N.M.; 
Malikov, M.M.; Stotskii, G.I. (High-Temperature Institute, Acade- 
my of Sciences of the USSR). High Temp. (USSR) (Engl. Transl.); 
14: No. 3, 567-568(Nov 1976). 

It was observed that the introduction of CO, into a He-Xe 
mixture in an unbalanced MHD generator led to a drop in the 
effective Hall parameter by a factor of 10. (AIP) 


THERMOELECTRIC GENERATORS 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 21903, 21904, 21920, 21921, 21924 


22687 Thermoelectric heating and cooling apparatus. Richard, 
D.A. (to Signet Optical Co.). US Patent 3,986,337. 19 Oct 1976. 
Filed date 30 Jun 1975. 8p. 

This invention pertains to an improved thermal slab assembly. 
A metal slab defines an exterior surface of the assembly and is 
supported on a hollow chassis. A mye of thermoelectric devices 
are conductively engaged with the underside of the slab and are 
disposed in a regular array relative to each other, whereby each 
device is assigned a respective one of a corresponding plurality of 
equal area portions of the slab. Control means are coupled between 
the slab and the thermoelectric devices for sensing the temperature 
of the slab and for oe operation of the devices to establish 
and maintain a predetermined temperature of the slab. A vertically 
and parallelly finned heat sink is conductively coupled to each 
thermoelectric device. Baffle means are located in the housing and 
are engaged between the chassis floor and the slab, and also with the 
heat sinks at the outer surfaces of the outer fins thereof and at the 
lower ends of the fins thereof, for dividing the housing interior into 
an inner chamber and an outer chamber. The baffle means cooperate 
with the heat sinks for defining ports between the inner and outer 
chambers only via the spaces between the fins of the heat sinks. An 
air flow opening is provided through the chassis to the inner 
chamber and an air flow opening is provided through the chassis to 
the outer chamber. A fan is associated with one of the openings for 
circulating air between the chambers through the ports. control 
means includes means for adjusting the predetermined temperature 
to be established and maintained in the slab by the thermoelectric 
devices. The control means also includes means for reversing the 
direction of current flow through the thermoelectric devices so that 
a may be operated either for heating or for cooling the 
slab. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 22600, 22944, 22945 
THERMIONIC CONVERTERS 


DESIGN AND DEVELOPMENT 


22688 Pulsed operation of the thermionic converter. Zherebtsov, 
V.A. Sov. Tech. Phys. Lett. (Engl. Transl.); 2: No. 2, 47-49(Feb 1976). 


FUEL CELLS 


REFER ALSO TO CITATION(S) 22635 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 21933 
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MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 22600 


22689 Electrode for fuel element and process for its fabrication. 
Elbert, R.J. (to Union Carbide Corp., New York (USA)). 
German(FRG) Patent 1,942,057/C/. 2 Oct 1975. 5p. (In German). 

1 fig. 

The invention deals with a three-layered catalytically active 
electrode for fuel elements with a fine-pored metal layer on the 
electrolyte side, a gas-permeable, electrolyte-repellent plastics-con- 
taining layer on the gas side, and a wide-pored metal layer between 
them. The invention furthermore deals with a method for fabricating 
such an electrode, where firstly a fine-pored metal layer is connected 
to a metal layer with wide pores and then a layer of a material held 
together by a plastic is coated onto the wide-pored side of the double 
layer. 


22690 Comparison of porous silver catalysts in O2 electrodes of 
alkaline fuel cells. Mund, K. (Siemens A.G., Erlangen (Germany, 
F.R.). Forschungslaboratorium). Siemens Forsch.- Entwicklungsber.; 
5: No. 4, 209-216(1976). (In German). 

14 figs.; 2 tabs.; 14 refs. 

In the present work a) concepts treated in the literature on 
the reaction course of the electrochemical reduction of oxygen on 
silver electrodes are outlined, b) the exchange current density on a 
rotating silver electrode is determined, c) various silver catalysts are 
described, d) the stationary polarization of supported silver elec- 
trodes is calculated and compared with measured potential current 
density curves and finally, e) the causes of the polarization are 
determined using impedance measurements. 


ELECTROCHEMISTRY, MASS TRANSFER, AND 
THERMODYNAMICS 
REFER ALSO TO CITATION(S) 22690 


22691 Catalytic and inhibitory effects of dissolved Cd* on C;Hs 
electro-oxidation. Brummer, S.B.; Turner, M.J.; Feng, H. (EIC, Inc., 
Newton, MA). J. Appl. Electrochem.; 6: No. 5, 377-384(Sep 1976). 

Studies have been made of the effect of Cd** on the oxidation 
rate of CsHs in 80 percent HsPO, at 130°C on platinized Pt elec- 
trodes. Dissolved Cd** discharges, probably as Cd°, and forms a 
stable sub-monolayer on a Pt electrode at potentials as high as 0.5 V 
versus RHE. Although this Cd®° layer is apparently substantially 
desorbed in favor of adsorbed hydrocarbon, CsHs adsorption is 
inhibited in its presence. C3Hs oxidation is also inhibited. However, 
the Cs3Hs oxidation rate is observed to increase under some circum- 
stances, and this appears to be because Cd is absorbed into the Pt 
lattice. Co-plating of Cd and Pt leads to an electrode which, once 
the excess Cd has been removed, appears to be stable, and which 
catalyses C3Hs oxidation by about a factor of three at 0.25 V. Above 
0.3 V, this absorbed Cd somewhat inhibits C3Hs oxidation. 


POWER CYCLES 
REFER ALSO TO CITATION(S) 22679 


BRAYTON 
REFER ALSO TO CITATION(S) 21898, 21899, 21900, 21901, 


21902, 21909, 21910, 21911, 21912, 21913, 21914, 21915, 21916, 
21917, 21918, 21919, 21922, 21923 


OTHER 
REFER ALSO TO CITATION(S) 22610, 22666 


ELECTROMECHANICAL CONVERTERS 


SUPERCONDUCTING GENERATORS 
REFER ALSO TO CITATION(S) 22163, 23079 


SUPERCONDUCTING MOTORS 
Ind.-Elektr. Elektron.; 21: No. 


22692 Supercooled electromotors. 
15/16, 335(Aug 1976). (In German). 
hort communication only. 
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ENERGY CONSERVATION, 
CONSUMPTION, AND UTILIZATION 


REFER ALSO TO CITATION(S) 22629, 22672 


BUILDINGS 


REFER ALSO TO CITATION(S) 22048, 22124, 22603, 22604, 
22605, 22606, 22607, 22631, 22664, 23412 


22693 (BNL—21591) Comfort range thermal storage. Berlad, 
A.L.; Lin, H.C.; Salzano, F.J.; Batey, J. (Brookhaven National Lab., 
Upton, N.Y. (USA); State Univ. of New York, Stony Brook (USA)). 
Hated Contract E(30-1)-16. 28p. (CONF-761107—9). Dep. NTI 


‘ From Annual ser Bd the American Society of Mechani- 


cal Engineers; New York, 
(USA) (29 Nov 1976). 

The dynamic features of small buildings which are capable of 
substantial Comfort Range Thermal Storage (CRTS) are discussed. 
Some of the quantitative considerations in the effective coupling of 
the CRTS with existing or required space conditioning devices are 
indicated. 

22694 (CONF-750942—2) New energy conservation ideas for 
existing and new buildings. Dubin, F.S. (Dubin-Mindell-Bloome As- 
sociates, New York (USA) ). 1975. 28p. Dep. NTIS $4.00. 

From Energy conservation symposium; Albuquerque, New 
Mexico, USA (17 1975). 

While the development of new materials and equipment to 
conserve energy is essential for the long term, even the existing 
techniques, equipment and systems which could reduce annual 
energy consumption are not being fully utilized in buildings because 
of institutional constraints. Many of the same constraints act to deter 
new developments. Those constraints are identified and new ideas 
for legislation, education and training, incentives, financing, re- 
search, and design methods to remove such constraints are suggest- 
ed. New a and system concepts are outlined, such as 
utilization of solar energy, heat pumps, heat pipes, desiccant dehumi- 
dification, and chilled and hot water storage systems; but it is shown 
that most of the new ideas are, in fact, innovative use of older 
technologies which must be reintroduced now. The importance of 
becoming thoroughly familiar with, and using, innovative systems 
which are available is stressed, rather than waiting for the develop- 
ment of new products. Examples are presented showing the energy 
conservation and economic Gometins of industrial processes when 
integrated with building environmental control systems. Some - 
gestions are included for new product development. Some speci 
needs are high temperature solar collectors, low temperature abso 
tion refrigeration equipment, and glass which changes its characteris- 
tics with varying ambient conditions. The use of these new products, 
which appear to be imminent, will result in lower capital costs, while 
increasing the potential for greater energy conservation in buildings. 


22695 (CONF-760365—1) Monitoring buildings to conserv 
energy. Stoecker, W.F. (Illinois Univ., Urbana (USA)). 1976. 13p. 
Univ. of Illinois, Urbana. 

From Institute of Refrigeration, Air Conditioning and Heat- 
ing (AIRAH) conference; Melbourne, Australia (22 Mar 1976). 

A weak link in the chain of providing comfortable, energy- 
effective buildings is that the actual performance of the thermal 
systems of most existing buildings is rot known. New approaches to 
monitoring and tuning buildings will aid significantly in conserving 
energy and in providing the design profession with the knowledge 
that will improve future designs. 


22696 (CONF-760367—1) Evaluation of engine-driven heat 
pump systems of small capacities. Wurm, J.; Panniker, G.P.K. (Insti- 
tute of Gas Technology, Chicago, Ill. (USA)). 1976. 19p. Institute of 
Gas Technology, Chicago, IL. 

From a on space heating and water heating; Paris, 
France (23 Mar 1976). 

One generally recognized and immediately available method 
for conserving the energy used for space conditioning is the heat 
pump. Studies have shown that among heat pumps, those with 
certain component characteristics could greatly increase the energy 
savings usually resulting with heat pumps. One such preferred 
system recognizes the special operating requirements of a small air- 
to-air heat p by utilizing an onsite gas-operated prime mover as 
the driver. Results of performance evaluations of various systems of 
this type are discussed, and the consequences of operating residential 
Rankine and Brayton heat pumps driven by Otto, Stirling, Brayton, 
and Rankine power subsystems are analyzed. Since some of the 
candidates have already reached the level of hardware testing, their 
characteristics are known. These known characteristics and the 
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predicted characteristics are applied to machines with two types of 
capacity modulation where the onsite recovery of the engine's 
re heat is used in the heating mode. The results show that 
when compared with an electrically driven, residential heat p 
applied to a typical house heat load, the air-to-air heat pump driven 
by an onsite gas-operated prime mover exhibits superior perfor- 
mance (in terms of seasonal COP), and a possibility of meeting 
comfort conditions over a wider range of ambient temperatures, 
especially for the heating mode. 


22697 (CONF-761107—13) Application of the ice-maker heat 
pump to an Annual Cycle System. Fischer, H.C.; Nephew, 
E.A. (Oak Ridge National Lab., Tenn. (USA)). Dec 1976. Contract 
W-7405-ENG-26. 36p. Dep. NTIS $4.00. 

From Annual = the American Society of Mechani- 


cal ; New York, New York, United States of America 
(USA) bo Nov 1976). 


The high energy efficiency of the ice-maker heat pump makes 
it especially suitable and attractive for application to Annual Cycle 
Energy Systems (ACES). Design parameters and typical operating 
characteristics of the ice-maker heat pump are presented and dis- 
cussed. An economic analysis indicates that the ice-maker heat pump 
is capable of supplying space heating to buildings at an operating 
cost of about $4.65/million Btu ($4.41/GJ) of heat delivered at the 
register. The corresponding operating costs for heat delivery by 
systems with an air-to-air heat pump, an oil-fired furnace, a fired 
furnace, and electric resistance heating are: $5.86, $6.30, $626, and 
$11.72 per million Btu, respectively. The cost of supplying domestic 
hot water by means of an ice-maker heat pump is estimated and the 
storage of ice for later use as a cooling medium is investigated. Ice 
storage as a means of saving both money and fuel is analyzed on the 
basis of daily, weekly, and annual cycles. Particular attention is being 
given to the design and construction of cost-effective storage bins. 


22698 (COO—1340-52) Effects of atmospheric variability on 
energy utilization and conservation. Reiter, E.R.; Johnson, G.R.; 
Somervell, W.L. Jr.; Sparling, E.W.; Dreiseitly, E.; Macdonald, 
B.C.; McGuirk, J.P.; Starr, A.M. (Colorado State Univ., Fort Collins 
(USA). ys of Atmospheric Science). Nov 1976. Contract EY-76- 
S-02-1340. 86p. Dep. NTIS $5.00. 
Research conducted between 1 July 1975 and 31 October 
1976 is reported. A “physical-adaptive” model of the space-condi- 
tioning demand for —_ | and its response to changes in weather 
regimes was developed. This model includes parameters pertaining 
to engineering factors of building construction, to weather-related 
factors, and to socio-economic factors. Preliminary testing of several 
components of the model on the city of Greeley, Colorado, yielded 
most encouraging results. Other components, especially those per- 
taining to socio-economic factors, are still under development. Ex- 
sion of model applications to different types of structures and 
cena regions is presently underway. A CRT-display model for 
energy demand within the conterminous United States also has 
passed preliminary tests. A major effort was expended to obtain 
di regated data on energy use from utility companies throughout 
the United States. The study of atmospheric variability revealed that 
the 22- to 26-day vacillation in the potential and kinetic energy 
modes of the Northern Hemisphere is related to the behavior of the 
planetary long-waves, and that the midwinter dip in zonal available 
potential energy is reflected in the development of blocking highs. 
Attempts to classify weather patterns over the eastern and central 
United States have proceeded satisfactorily to the point where 
testing of our method for longer time periods appears desirable. 


22699 Advantages for the economic system: Balance after 20 
years. Genath, B. Sanit. Heizungstech.; 40: No. 11, 636-640(1975). (In 
German). 
3 figs.; 1 tab. 

Heat pumps for heating houses have been existing for some 
decades. Such systems for one-family houses have been used in the 
German Federal Republic for nearly 20 years. According to their 
own statements, the operators are contented with their systems. 
Nevertheless the percentage of heat pumps in the total heating 
volume stands only minimally above zero. What is the reason for this 
lack of interest. And what are the chances of this heating system 
which now has great importance in the search for independence 
from near-east oil. Is it really a fuel-saving alternative solution, 

romising help and worth being supported. A symposium in Baden- 
Baden about house heat pumps tried to find the position of the heat 
pumps with reports and discussions. 


22700 Radiant panel heating. (to John und Co.). German(FRG) 
Patent 2,346,155/A/. 3 Apr 1975. 15p. (In German). 

7 figs. Available from Dt. Patentamt, Muenchen (FRG). 

The panel heating described is to effect better temperature 
profiles than conventional panel heatings. The heating elements are 
industrially prepared and Py together to larger units on site. The 
heating elements consist of a conducting tube for the heat transmit- 
ting liquid (water) covered by an omega-shaped heat-conducting 
plate. conducting tubes are placed in recesses in the insulation 
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the straight parts heat conducting plate lie flat in the insulation. To 
improve the temperature profile, it is recommendable to cover the 
surfaces outside the heat conducting plates with additional plates. 


22701 Heat generator with condensation of the products of com- 
bustion and heating method for a heat transferring liquid. (to Ateliers 
J. Hanrez S.A.). German(FRG) Patent 2,445,841/A/. 3 Apr 1975. 
19p. (In German). 

7 figs. Available from Dt. Patentamt, Muenchen (FRG). 

A heat generator is described by which a heat-using efficien- 
cy of 93 to 96% of the be calorific value can be obtained. The 
heat generator is provided in its lower part burning zone protected 
by insulation. The ascending combustion air flows through a liquid- 
sprinkling device installed in the upper part of the heat generator in 
which the combustion heat and the latent heat freed by condensation 
of the water vapor contained in the combustion air are transferred to 
the liquid to be heated. The — thus pre-heated gets to the heat 
— of the combustion chamber and is heated there to about 


22702 Method and device for heat recovery. Christenson, R. 
Connie? Patent 2,447,428/A/. 17 Apr 1975. 14p. (In German). 
1 fii 


A method for heat recovery in water and waste water con- 
duits is described. In the first step, the warm waste water is led into a 
water basin to which a heat exchanger is connected by a valve. If the 
temperature is higher in the basin than in the heat exchanger, the 
valve opens, so that warmer water is admitted to the heat exchanger. 
If not, the valve connects with the final discharge pipe. Thus, cold 
fresh water flows also through the heat exchanger where it is heated 
up before being led into the heating plant proper. It is also possible 
to connect two or more heat exchangers in series, thus enabling a 
stepwise heating of the fresh water. 


22703 Gas-heated absorption heat pumps. Saving energy in the 
household - possible combinations with solar energy. Mahn, A. (Ruck- 
elshausen K.G., Pfungstadt (Germany, F.R.)). Oel- Gasfeuerung; 21: 
No. 3, 114-118(1976). (In German). 
The technical discussion in the form of an interview is con- 
cerned with the basic features of absorption heat pumps, and in 
icular with their efficiency. The possibilities of gas heating as a 
eat source are discussed and also how far solar energy can be 
utilized in this context. A bivalent system offers the most economical 
solution for space heating. 


22704 Method for heat-pumping with high power factor epsilon at 
high useful temperatures. Kreysch, W.; Vedder, K.F. German(FRG) 
Patent 2,446,498/A/. 8 Apr 1976. 9p. (In German). 

2 figs. Available from Dt. Patentamt, Muenchen (FRG). 

The claim refers to a method using easily condensable refrig- 
erants of high freezing efficiency such as, e.g., CO2, C2Hs. The 
expansion takes sens at operating temperatures prescribed by the 
method over a whirl tube also called Ranque tube in such a way that 
a hot and a cold component are formed by the division of freezing 
medium under high pressure in the whirl tube so that only i 
masses need to be condensed and liquefied. The residual heat of the 
partially expanded hot component can thus be used, together with 
the liquefied part of the partially expanded cold component, in an 
energy-saving way for temperature and pressure increase in the 
following cycle of the flow circuit. It is suggested to conduct the hot 
and cold component on in such a way that part of the useful heat is 
transformed into electric current by Peltier elements. 


22705 Heat-insulating facing-plaster. © Muschaweck, P.; 
Muschaweck, A.; Muschaweck, S.; Muschaweck, J. German(FRG) 
Patent 2,451,805/A/. 6 May 1976. 5p. (In German). 

Available from Dt. Patentamt, Muenchen (FRG). 

A facing-plaster is described as full heat protection. The heat- 
insulating layer consists of a fire-inhibiting foam insulation of poly- 
urethane which can be foamed on the wall as well as stuck in plate 
form. A mineral plaster of about 2.5 cm thick is coated over the 
polyurethane layer where glass fiber is used as reinforcement. The 
— altogether produces a non-burnable full heat protection 
wall. 


22706 Building block for heat-insulating walls. Wochneér, K. (to 
Wochner (S.) K.G.). German(FRG) Patent 2,452,373/A/. 6 May 
1976. 19p. (In German). 

5 figs. Available from Dt. Patentamt, Muenchen (FRG). 

A building block is described designed in such a way that the 
high heat transfer through conventional mortar joints is prevented, 
and favoring the application of thermally insulating wall coverings. 
The building block wt pee on at least one of its joint twenties 
with a passing central longitudinal slot, on the joint narrow sides 
with a passing transversal slot, on its long sides with transversal 
slots. By the central longitudinal slot on a joint broadside of the 
building block, each mortar joint in the wall bond can be interrupted 
by an air interspace. The mortar joints lying on the narrow sides of 
the building block can also be made thermally insulating using the 
building block described here. 
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22707 Heat storage material. Ishihara, Heigo; Nonogaki, 
Saburo. (to Hitachi Ltd., Tokyo (Japan)). German(FRG) Patent 
2,550,106/A/. 13 May 1976. 11p. (In German). 

4 figs. Available from Dt. Patentamt, Muenchen (FRG). 

a to the invention, the following heat storage mate- 
rial is given: calcium chloride hexahydrate. One of the following 
compounds is taken for forming the crystal nucleus: barium hydrox- 
ide octahydrate, anhydrous barium hydroxide, strontium hydroxide 
octahydrate, anhydrous strontium hydroxide. The storage material 
contains the nucleation former in quantities of 0.0003 to 10 wt.%. 
The nucleation former is put on a solid inert carrier. The heat 
storage material is especially suitable for regenerating an air condi- 
tioning installation. 


22708 Heat pumps. Fundamentai principles and possibilities of 
application. Borrmann, H. Oel Gas Feuerungstech.; 21: No. 7, 22- 
24(Jul a (In German). 


gs. 

The thermodynamic fundamental principles of the heat pump 
process (Carnot cycle) are described, whereby special emphasis is 
put on entropy and temperature as parameters. A comparison is also 
made of ideal and realistic process. 


22709 Heat pump air conditioning unit. Hauer, O. 
German(FRG) Patent 2,556,623/A/. 29 Jul 1976. Sp. (In Cano} 

2 figs. Available from Dt. Patentamt, Muenchen (FRG 

A description is given of a device as compact and 
lightweighted as possible insertable into a wall, in which switch 
from ‘heating’ to ‘cooling’ and vice versa is possible in a simple way. 
For this purpose, the heat pump air conditioning unit is designed in 
such a way that the pipe coils of vaporizer and condenser are 
arranged separately in annular spaces one lying in the other, separat- 
ed by a coaxial insulating pipe, and that the two annular spaces are 
flowed through simultaneously in opposite directions by inlet respec- 
tively outlet gas. For both annular spaces, a common aeration wheel 
is preferably provided exhibiting two sections of wheel blades lying 
in one another separated by an annular wall, all wheel blades having 
a slope of 45° and the walls of one section being displaced by 90 
with respect to those of the other section. 


22710 Calculation of heat pump plants for space heating whereb: 
the heat is drawn from the earth. Moeller, H. Waerme; 82: No. 4, 65- 
72(Aug 1976). (In German). 

21 figs.; 2 refs. 

An attempt is made to describe mathematically the heat flow 
and the temperature pattern in time depedence in order to make a 
quantitative statement on heat to be drawn from the earth. Econom- 
ic contemplations are made for instationary heat load, and informa- 
tion is given with regard to lay-out and construction of the heat 
absorber. Finally, some calculation examples are explained. 


22711 Sensible of energy using heat pumps. Kirn, H. 
Energiewirtsch. Tagesfragen; 26: No. 9, 500-507(Sep 1976). (In 
German). 

9 figs. 

The operation principles and the construction of heat pump 
pan for space heating are described. Load characteristics of the 

eat pump are explained, and the operational behavior of various 

heat pump systems is discussed. Cost comparisons with different 
heating —_— could be more favorable for heat pumps in the 
future if there is a way of mass-producing them. 


22712 R+D sponsoring with to efficient utilization. 
MFT Technol. Nachr. Programm- 


B sponsors heat pump applications. 
Inf.; No. 146, 1-16(Sep 1976). (In German). 
Answering an inquiry by the opposition about RD-support 
for the utilization of waste heat from power plants, the Federal 
Ministry of Research and Technology compiled the projects sup- 
rted in which the possibilities to use heat pumps are examined. 
eat Pe of various sorts with different refrigerants, heat sources 
of different kinds (air, waste water, ground water, soil, solar collec- 
tors) and different heating systems in serveral — of the Federal 
Republic of Germany are examined in test- and mstration plants 
in the 17 proj financed by the BMFT. Several storing techniques 
are used in the plants, as well as the integration into systems already 
existing or bivalent. The 17 objects are shown in their data sheets 
afterwards. The BMFT indicates in this connection that utilization of 
waste heat from power plants makes only sense in special cases and 
to partial amounts energetically and economically. Efforts should be 
made to locate the heat pump near the customer. If heat is necessary 
in direct neighborhood of a — a a heat-power-coupling is 
said to be principally more favorable than the use of heat pumps 
both from the energetic and from the economic point of view. 
According to the BMFT the importance of the heat pump is 
especially due to the fact that it is able to raise the temperature level 
Se a a oe we 
today. 
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REFER ALSO TO CITATION(S) 22028, 22640, 23163 
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22713 (ORNL/CON—4) Savings in energy consumption by resi- 
dential heat pumps: the effects of lower indoor and of 
night setback. Ellison, R.D. (Oak Ridge National Lab., Tenn. 
(USA)). Jan 1977. Contract W-7405-ENG-26;INA-ERDA-40-467- 
74;FEA-CG-04-75-012-0. 32p. Dep. NTIS $4.00. 

The rape Ngee potential of reduced indoor temperatures 
and of night k is examined for residential heat pumps. Close 
scrutiny of the relationship of energy consumption to heating load is 
required, particularly if night setback is anticipated. The morning 
recovery period occurs during what is typically the coldest part of 
the dat, calling for maximum output from the system when its 
coefficient of performance (COP) is lowest. This effect and the 
desire for rapid temperature recovery indicate increased use of 
auxiliary resistance heaters and might result in an increase, rather 
than a saving, in total energy consumption. It is found, however, that 
energy savings ranging from 40% in Atlanta to 20% in Mi lis 
may be realized if indoor temperatures are reduced from 72° to 68°F 
in the daytime and 60°F at night. The National Bureau of Standards 
Load Determination (NBSLD) computer program was used to 
calculate heating loads. It was modified to evaluate the heating 
capacity, energy consumption, and running time of heat pumps on an 
hourly basis as a function of outdoor dry bulb temperature, and to 
simulate the use and energy consumption of auxiliary resistance 
heaters. Annual ye pay energy consumption, percentage sav- 
ings, and seasonal COP’s are presented for several indoor tempera- 
ture regimes and a variety of climatic conditions. Hourly profiles of 
these quantities give some insight into the energy savings found. 


22714 Roof construction with thermal insulation. Helfrecht, M. 
(to Thermodach Dachtechnik G.m.b.H.). German(FRG) Patent 
2,349,710/A/. 24 Apr 1975. 19p. (In German). 

6 figs. Available from Dt. Patentamt, Muenchen (FRG). 

Heat insulation of roofs with rigid expanded polyurethane 
plates is discussed. Since wood is a better heat conductor than rigi 
expanded polyurethane plates (cold bridges) develop on the wooden 
laths if the conventional version is used. The heat isolation plates 
described here hang over the wooden laths of the roof according to 
their form. Moreover, each two of the isolation plates overlap each 
other thus preventing the development of heat leakages. 


22715 House heating with low level noxious effluence and high 
. Dittrich, A. Oel- Gasfeuerung; 21: No. 5, 264-268(May 


efficiency 
1976). (In German). 
Interview on the possibilities to improve house heating. 


SCHOOL 
REFER ALSO TO CITATION(S) 22023 


COMMERCIAL 
REFER ALSO TO CITATION(S) 22608 


22716 Calculation of the energy consumption of air conditioning 
plants. Zoellner, G. (Tech. Univ., Berlin). HLH. Z. Heiz., Lueftung, 
Klim., Haustech.; 27: No. 7, 230-234(Jul 1976). (In German). 
A calculation method which allows for the determination of 
the energy consumption of air conditioning plants from the time 
tt performance of the individual aggregates is presented. 
The core part of the method consists in the simulation of the thermal 
behavior of the building and of the air conditioning plant on the 
digital computer under the presumption that the variation of the 
performances of the aggregates with time corresponds exactly to the 
time dependency of the load. 


22717 Installation of an air-conditioning system in an existing 
department store. Ewert, H.B. (Thermoplan Hartmut B. Ewert K.G., 
Muelheim an der Ruhr (Germany, F.R.)). Elektrowaerme Int., A, B; 
34: No. + ata 1976). (In German). 


8 figs. 

The author describes the installation of an air-conditioning 
system in an existing di it store. Under the provisions of the 
pm regulations a large volume of outside air has to be fed into 
the building which has to be heated in winter and cooled in summer. 
The exit air leaves the building at room temperature. The heat 
content of the exit air is recovered. It is shown that an air-condition- 
ing system can be y incorporated in an existing building 
on an economical basis. 


22718 Operating experiences with heat recovery in a Hamburg 

Hadenfeld, A. (Hamburgische Electricitaets-Werke 
A.G. (Germany, F.R.)). Elektrowaerme Int., A, B; 34: No. 5, 223- 
229(Sep 1976). (In German). 

10 figs.; 4 tabs. 

Describing the design and layout of the heat supply system 
for a supermarket in Hamburg-Lohbruegge as an example, the 
author shows the influence exerted on the total energy requirement 
by heat recovery using a regenerative heat exchanger in combination 
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with heat recovery from comfort i ng. The epaneieg enapinnee 
gained in the winter of 1975/76 fully that approach 
er ene Se Se mae of Salt ees Se eee 
correct. The integra’ t supply system is reliable in operation 
and provides an adequate reserve. During the two-hour on-peak 
period the electric h boiler need not be cut in even under 
unfavorable o itions so that it will not be necessary in 
future to install a heat storage unit. 


TRANSPORTATION AND PROPULSION 
REFER ALSO TO CITATION(S) 22601 


AIR AND AEROSPACE 
REFER ALSO TO CITATION(S) 22628 


RAILWAY 


22719 Challenge of short-distance transportation systems. 
Marten, F. (Siemens, Erlangen, Ger.). Siemens-Z.; 50: No. 7, 463- 
469(Jul 1976). (In German). 

The trends for the future development of municipal traffic-- 
seen in a political-economic and social light--are discussed, proceed- 
ing from the present position of short-distance traffic in which the 
accent is on private rather than on public transport. Industry is faced 
with the job of creating the technical prerequisites for future expan- 
sion of such systems by prompt development of new t of short- 
distance transportation (e.g. H-Bahn or overhead in system). 


22720 Three-phase traction motor for dc trams. Waidmann, W. 
(Siemens, Erlangen, Ger.). Siemens-Z.; 50: No. 7, 493-497(Jul 1976). 
(In German). 

A tram traction motor of squirrel-cage design is described. 
The motor is supplied by a converter consisting of a dc controller 
and an inverter with ae ye ae suppression. The vehicle has a 
combined regenerative and dynamic brake system. The transient 
characteristics of the motor are similar to those of a series-wound 
traction motor fed through a dc controller. 


LAND AND ROADWAY 
REFER ALSO TO CITATION(S) 22673, 22674, 22756, 22786, 23412 


INDUSTRY 
REFER ALSO TO CITATION(S) 21578 


22721 (CONF-7509167—2) Survey of emissions control and 
combustion equipment data in industrial process heating. Ketels, P.A.; 
Nesbitt, J.D.; Shoffstall, D.R.; Fejer, M.E. (Institute of Gas Tech- 
nology, Chicago, Ill. (USA)). 1975. 90p. Institute of Gas Technol- 
ogy, Chicago, IL 

From Symposium on stationary source combustion; Atlanta, 
Georgia, United States of America (USA) (24 Sep 1975). 

Five major industries were selected for this program for the 
purpose of investigating the interactions between current and poten- 
tial energy conservation measurements and emission control pro- 
— e industries investigated consumed approximately 7.1 qua- 

rillion Btu in 1972, which is about 34% of all the energy consumed 
within industry and about 9% of the total energy consumed in the 
U.S. The industries investigated were iron and steel, cement, alumi- 
num, glass, and petroleum, selected on the basis of the followin 
restraints: total energy used in process heating; combustion-rela 
uses of energy; relative number of processes within an industry; 
known and/or estimated total emissions; potential for energy conser- 
vation; and potential for reducing emissions. Information for this 
study was obtained from literature and field interviews. Special 
emphasis was placed on a series of field interviews held within each 
of the selected industries to obtain information related to current 
operating practice, fuel availability, emissions control and techno- 
logical advancement. 


MATERIALS 
REFER ALSO TO CITATION(S) 22722 


EQUIPMENT AND PROCESSES 
REFER ALSO TO CITATION(S) 21612, 21669, 22701 
22722 (ERDA—76-136, pp 86-90) Advanced industrial gas tur- 


bine ag H.E. 1976. 
From . ay A vehicle systems contractors coordination 
Ma io Arbor, Michigan, United States of America (USA) (4 
y ‘ 
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In Highway vehicle systems contractors coordination meet- 
ing. Tenth summary report. 

A summary is given reviewing the current industrial gas 
turbine program, and an approach for a future growth program 
involving improved component efficiencies and major increases in 
turbine inlet temperatures aimed at significant further improvements 
in fuel economy is suggested. The present — involves two 
engines, both of which are two shaft engines with single burner and 
two rotary regenerators. The advantages of using ceramics in indus- 
trial gas turbines are considered, and the components which could be 
involved are listed. (PMA) 


22723 Are furnace as a consumer in the supply system. Sund- 
berg, Y. (Allmaenna Svenska Elektriska AB (ASEA), Vaesteraas). 
Elektrizitaetswirtschaft; 75: No. 8, 209-215(Apr 1976). (In German). 

14 figs.; 1 tab.; 21 refs. 

Electricity supply systems are becoming increasingly in- 
volved with electric arc furnaces as power consumers. The arc 
furnace from the point of view of the electricity supply undertaking 
is discussed. The heavy current of the arc furnace, its active and 
reactive power during the melting phase, and the normal connection 
to the supply system are described. Further, the steady-state —_ 
drop and the voltage fluctuations are explained, together with t 
reactive-power compensation and the overcurrents and the reso- 
nance problems related to them. 


22724 Site and cost problems in the operation of electric reduc- 
tion furnaces, Walde, H. Elektrowaerme Int., A, B; 34: No. B3, 123- 
126(Jun 1976). (In German). 

The growing trend towards the development of larger and 
more powerful electric reduction furnaces in the past few decades is 
reviewed. Present developments and future trends are surveyed 
briefly. Production and consumption figures are also given. 


22725 Power consumption in the electrochemistry of aqueous 
solutions. Schmittinger, P.; Hass, K. (Dynamit-Nobel, Troisdorf, 
Ger.). Elektrowaerme Int., A, B; 34: No. B3, 127-131(Jun 1976). (In 
German). 

The article deals with the production of chlorine and the 
electrolytic dissociation of water as examples of the electrochemistry 
of aqueous solutions. After deriving the formulas for determining the 


consumption of energy a brief description of the processes is present- 
ed. The importance of the products for the chemical industry is 
outlined and the efforts made at reducing power consumptions are 
mentioned. 


22726 Multiple-unit tank furnaces for the electric melting of 
glass. Horowitz, I. (Tech. Hochsch., Zurich). Elektrowaerme Int., A, 
B; 34: No. B3, 138-142(Jun 1976). (In German). 

The idea of separating the glass melting process into three 
steps, namely, melting, refining and processing made its appearance 
at an early stage. Furnace designers arrived at very different conclu- 
sions and developed completely different designs. First, the three- 
piece electric tank furnace designed by Cornelius in which the 
furnace still constitutes a unit is described. Further development of 
the St. Gobain-Romont type led to totally different results. Particu- 
larly the electric refining cell, a completely new development, led to 
a new approach in the design and layout of such plant. The results 
obtained today in the operation of electric refining cells are de- 
scribed and one example of a modern multi-piece glass melting 
furnace which can be built up with the aid of this new unit is 
mentioned. 


22727 Sonic principles for the planning of air-cooled plants. Ruff, 
K. (GEA-Gesellschaft fuer Luftkondensation m.b.H., Bochum (Ger- 
many, F.R.). Hauptabteilung Technik und Anlagenbau). Energie; 28: 
No. 8, 231-237(Aug 1976). (In German). 

30 figs.; 1 tab.; 8 refs. 

As a result of increased concern for the environment, criti- 
cism against the noise level from air-cooled plants is increasing. 
However, noise abatement has been so successful that only on 
account of primary measures it has been possible to lower noise 
levels up to 15 dB. By appropriate secondary measures, any cuts in 
the noise levels can be achieved. Of course, it is possible that 
extreme requirements will result in increased energy losses and 
investment costs. 


WASTE HEAT UTILIZATION 
REFER ALSO TO CITATION(S) 21934, 22317, 22610, 22717 


22728 (ORNL/TM—5663) Potential use of power plant reject 
heat in commercial aquaculture. Olszewski, M. (Oak Ridge National 
Lab., Tenn. (USA)). Jan 1977. Contract W-7405-ENG-26. 46p. Dep. 
NTIS $4.00. 

Current research and commercial activities in aquaculture 
operations have been reviewed. An aquaculture system using mostly 
herbivorous species in pond culture is proposed as a means of using 
waste heat to produce reasonably priced protein. The system uses 
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waste water streams, such as secondary sewage effluent, animal 
wastes, or some industrial waste streams as a primary nutrient source 
to grow algae, which is fed to fish and clams. Crayfish feed on the 
clam wastes thereby providing a clean effluent from the aquaculture 
system. Alternate fish associations are presented and it appears that a 
carp or tilapia association is desirable. An aquaculture system capa- 
ble of rejecting all the waste heat from a 1000-MW(e) power station 
in winter can accommodate about half the summer heat rejection 
load. The aquaculture facility would — approximately 133 ha 
and would produce 4.1 x 10° kg/year of fish, 1.5 x 10° kg/year of 
clam meat, and 1.5 x 10* kg/year of live crayfish. The estimated 
annual pretax profit from this operation is one million dollars. 
Several possible problem areas have been identified. However, tech- 
nical solutions appear to be readily available to solve these problems. 
The proposed system shows considerable economic promise. Small 
scale experiments have demonstrated the technical feasibility of 
various components of the system. It therefore appears that a pilot 
scale experimental facility should be operated. 


22729 Recuperative heat exchanger for heat recovery in ventila- 
tion plants. Wettermann, H. (to LWK Luft-Waerme-Klimatechnik 
G.m.b.H., Nufringen (Germany, F.R.)). German(FRG) Patent 
2,400,734/A/. 17 Jul 1975. 14p. (In German). 

4 figs. 

A description is given of a recuperative heat exchanger for 
heat recovery in ventilation systems. A large number of plates all 
having the same dimensions are made into one heat exchanger 
aggregate. On its narrow side, there are spacer elements between the 
plates. The plates themselves are oblong rectangles. The construc- 
tion of the heat exchanger according to the invention enables 
counter-flow operation which yields better results than cross-flow 
operation. Furthermore, the heat exchanger may be installed hori- 
zontally or vertically. Possible applications are mentioned. 


22730 Heat recovery with recuperative heat exchangers. Juette- 
mann, H. HLH. Z. Heiz., Lueftung, Klim., Haustech.; 26: No. 11, 405- 
408(Nov 1975). (In German). 

4 figs. 

A discussion is given of the construction and applications of 
recuperative heat exchangers with and without liquid heat intercar- 
riers. Characteristics of design, measures which guard against freez- 
ing up, controls, and heat recovery are dealt with. 


22731 Waste heat utilization in glass processing. Fessel, E. (Ba- 
denwerk A.G., Karlsruhe (Germany, F.R.)). Elektrowaerme Int., A, 
B; 34: No. 5, 244-247(Sep 1976). (In German). 

9 figs.; 2 tabs. 

It is shown how waste heat from automatic glass-forming 
machines can be utilized for space-heating, ventilating and water- 
heating. The recuperative exchange of heat between return air and 
outdoor air and the utilization of surplus heat by means of a heat 
pump are dealt with in detail. 


22732 Optimizing the supply of energy in dairies. Hess, H. 
(Rheinisch-Westfaelisches Elektrizitaetswerk A.G., Essen (Ger- 
many, F.R.). Abt. Anwendungstechnik). Elektrowaerme Int., A, B; 
34: No. 5, 236-244(Sep 1976). (In German). 

12 figs.; 5 tabs. 

An investigation was carried out in order to optimize the 
supply of heat in dairies. It was found that the recovery of heat from 
the milk heaters by multiple change of heat from warm and cold 
milk is already being used in the industry. Savings of electrical 
energy are also being made by operating the refrigerating units 
during the off-peak periods, by fully utilizing the drives and by 
power-factor compensation. In addition, it is possible to utilize the 
heat from the refrigerating units or vapor condensors for heating 
water. For drying operations it is also possible to find a substitute for 
steam or to utilize the waste heat for supplying other consumers 
inside the plant or located nearby. 


22733 Utilization of waste heat from refrigerating units in a 

. Fischer, K. (Lech-Elektrizitaetswerke A.G., Augsburg 
(Germany, F.R.). Abt. Anwendungstechnik). Elektrowaerme Int., A, 
B; 34: No. 's, 247-248(Sep 1976). (In German). 

1 fig. 

Events during the past two years have caused people to think 
about the day-to-day requirements of energy and to look for ways to 
save energy. The idea that suggest itself first is to provide better 
thermal insulation so as to reduce the amount of energy required. 
The second approach is to utilize the surplus heat. This can be 
accomplised by many different methods of heat recovery. The 
article describes the utilization of heat from refrigerating units in 
butcheries having a central machinery room. This approach can be 
employed everywhere with little capital expenditure. 


22734 Method of heat recovery in slaughterhouses. Lehringer, K. 
(Schleswig-Holsteinische Stromversorgungs A.G., Rendsburg (Ger- 
many, F.R.)). Elektrowaerme Int., A, B; 34: No. 5, 248-250(Sep 1976). 
(In German). 
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3 figs. 

Consultants demonstrated to the operator of a slaughterhouse 
in North Germany that the installation of various heat recovery 
systems including a dual-source heat supply system would enable 
substantial savings of energy to be achieved in his new slaughter- 
house. The design concept of the systems installed is described. The 
operating experience gained so far will be presented in another 
article. It is also shown how systems desi: to recover heat from 
condensors were installed in another slaughterhouse. 


ELECTRIC POWER 


REFER ALSO TO CITATION(S) 22669, 22670 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 21945, 21953, 21971, 21974, 22796 


22735 Energy from solid waste utilization. Proceedings of the 
sixth annual antipollution conference held in Kingston, Rhode Island, 
July 8—9, 1975. Barnett, S.M.; Sussman, D.; Wilson, C.J. (eds.). 
Westport, CT; TECHNOMIC Publishing Co., Inc. (1976). 422p. 
(CONF-750778—). 

From 6. annual antipollution conference; Kingston, Rhode 
Island, United States of America (USA) (8 Jul 1975). 

The topics discussed in the 22 papers of this proceedings were 
shredding and markets, planning, processes for energy, and alterna- 
tive processes. A separate abstract was prepared for each paper for 
ERDA Energy Research Abstracts (ERA); nine of the were 
selected for Energy Abstracts for Policy Analysis. iM) 


22736 (LBL—5267) Process design basis for enzymatic hydroly- 
sis for newsprint. Wilke, C.R.; von Stockar, U.; Yang, R.D. (Califor- 
nia Univ., Berkeley (USA). Lawrence Berkeley Lab.). Jul 1976. 
— W-7405-ENG-48. 48p. (CONF-751107—21). Dep. NTIS 

From 68. annual meeting of American Institute of Chemical 
Engineering; Los Angeles, California, USA (16 Nov 1975). 

Relevant laboratory data and critical assumptions for the 
design of a tentative process for enzymatic hydrolysis of newsprint 
are discussed. The results support previously developed cost esti- 
mates ior the production of su; from cellulose, which indicate 
that the method may be approaching economic feasibility. However, 
pilot plant studies are needed to test the concepts under realistic 
conditions. Also, continued basic research can be expected to lead to 
further process improvement. 


22737 Urban and industry wastes. Humber, N. (Environmental 
Protection Agency, Washington, DC). 103-116 of In Capturing 
the sun through bioconversion. Washington, DC; Washington 
Center (1976). 

From Conference on capturing the sun through bioconver- 
sion; Washington, District of Columbia, United States of America 
(USA) (10 Mar 1976). 

See CONF-760354—. 

The urban and industrial wastes generated and their combusti- 
ble and noncombustible composition are evaluated. From the com- 
bustible portion of this waste stream solid, liquid, and us fuels 
can be produced to generate steam and electricity. Incineration, 

yrolysis, and anaerobic digestion are the processes used to derive 

1 values. The technological, market, and institutional factors 

influencing the use of urban waste as a fuel source are tabulated and 
briefly discussed. (JSR) 


22738 Urban and industry wastes: Workshop No. 1. pp 117-126 
of In Capturing the sun through bioconversion. Washington, DC; 
ae Center (1976). 
rom Conference on capturing the sun through bioconver- 
sion; Washington, District of Columbia, United States of America 
(USA) (10 Mar 1976). 
See CONF-760354—. 
i concerns in the discussions centered on the cost/ 


The primary 
benefit ratio for particular systems. Included in the cost/benefit 
concept were economic, environmental, socio-political, and legisla- 
tive aspects. Written comments were presented on the disposal of 
sewage sludge from a metropolitan area and on the concern of the 
FEA that technology be developed to recover energy and resources 
from urban wastes. (JSR) 


22739 Crop, forestry, and manure residues: an energy resource. 
Alich, J.A. Jr. (Stanford Research Inst., Menlo Park, CA). pp 127- 
136 of In Capturing the sun through bioconversion. Washington, 


DC; Washington Center (1976). 

From Conference on capturing the sun through bioconver- 
sion; Washington, District of Columbia, United States of America 
(USA) (10 Mar 1976). 
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See CONF-760354—. 

_ The techniques and mechanisms developed in order to make 
an amg of availability and continuing supply of crop, 
forestry, manure residues were outlined. Some data are present- 
ed as examples and to indicate that these residues exist in sufficient 
quantities to be economic as energy feedstocks. (JSR) 


Edminster, T.W. (Dept, of Agriculture, Washington, DC). pp 927. 
i 2 t. of Agriculture, Washington, DC ). pp 527- 
536 of In Capturing the sun through bioconversion. Washington, 
DC; Washington Center (1976). 

From Conference on capturing the sun through bioconver- 
sion; Washi , District of Columbia, United States of America 
(USA) (10 Mar 1976). 

See CONF-760354—. 

The economic feasibility of biomass-to-energy processes ma 
be dependent on the by-products produced. Some of these by- 
product feeds, fertilizers, and chemical feedstocks available from 
agricultural wastes and biomass are described. Current research by 
the U.S. Dept. of Agriculture in these areas is summarized. (JSR) 


22741 Related ; Workshop No. 8. pp 537-540 of In 
Capturing the sun through bioconversion. Washington, DC; Wash- 
ington Center (1976). 

From Conference on ons the sun through bioconver- 
sion; Washington, District of Columbia, United States of America 
(USA) (10 Mar 1976). 

See CONF-760354—. 

The topics discussed included enzymatic hydrolysis of cellu- 
losic wastes to glucose, production of ammonia from municipal 
wastes, conversion of ligno cellulose to chemicals, oil equivalence of 
wood wastes, energy plantations, feasibility of producing chemicals 
from cellulose, digestor solids for use as animal food, algae research, 
and the ocean farm. (JSR) 


22742 Enzymatic hydrolysis of cellulosic wastes to glucose. 
Spano, L.A.; Medeiros, J.; Mandels, M. (Army Natick Development 
Center, MA). pp 541-566 of In Capturing the sun through bioconver- 
sion. Washington, DC; Washington Center (1976). 

From Conference on capturing the sun through bioconver- 
sion; Washington, District of Columbia, United States of America 
(USA) (10 Mar 1976). 

See CONF-760354—. 

Research on the enzymatic hydrolysis of cellulose and cellu- 
losic wastes to glucose using mutant strains of the fungus Tricho- 
derma viride is summarized. The process used is shown schematical- 
ly and the growth of the fungus is discussed. Results obtained in 
reduction of the crystallinity and particle size by ball milling with 
subsequent increase of the available cellulose for hydrolysis are 
reported. The use of hydropulping as an alternative to ball milling is 
also considered. (JSR) 


22743 Recycling of ferrous metals recovered from municipal 
waste. Read, D.B. pp 9-21 of In Energy from solid waste utilization. 
Barnett, S.M. (ed.). Westport, CT; TECHNOMIC Publishing Co., 
Inc. (1976). 

From 6. annual antipollution conference; Kingston, Rhode 
Island, United States of America (USA) (8 Jul 1975). 

See CONF-750778—. 

Factors affecting the economics of ferrous metal recovery, 
and particularly the detinning of cans, are briefly discussed. (JSR) 


22744 Economics of separate refuse collection. Stearns, R.P. 
(SCS Engineers, Long Beach, CA). pp 23-44 of In Energy from 
solid waste utilization. Barnett, S.M. (ed.). Westport, CT; TECH- 
NOMIC Publishing Co., Inc. (1976). 

From 6. annual antipollution conference; Kingston, Rhode 
Island, United States of America (USA) (8 Jul 1975). 

See CONF-750778—. 

Detailed information is presented on the performance and 
costs of operating separate collection programs for the collection of 
trash separated by the households into glass, tin/bi-metals, alumi- 
num, and cr re Recommendations are made on the municipal 
institution of such a program and on the type of collection trucks 
best suited for separate collection. (JSR) 


22745 Used tires: a resource with a future. Candle, R.D. (Goo- 
dyear Tire and Rubber Co., Akron, OH); Kowalski, T.; Ross, N.W. 
pp 45-58 of In Energy from solid waste utilization. Barnett, S.M. 
(ed.). Westport, CT; TECHNOMIC Publishing Co., Inc. (1976). 

From 6. annual antipollution conference; Kingston, Rhode 
Island, United States of America (USA) (8 Jul 1975). 

See CONF-750778—. 

The use of scrap tires as shore protection devices and as 
floating breakwaters is discussed. The advantages of such systems 
are tabulated. (JSR) 


22746 Effects of shredding on the recycling potential of mixed 
municipal wastes. Wilson, D.G. (Massachusetts Inst. of Tech., Cam- 
bridge). pp 59-68 of In Energy from solid waste utilization. Barnett, 
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S.M. (ed.). Westport, CT; TECHNOMIC Publishing Co., Inc. 
1976). 

. From 6. annual antipollution conference; Kingston, Rhode 
Island, United States of America (USA) (8 Jul 1975). 

See CONF-750778—. 

The shredding (by hammermills, for instance) of mixed mu- 
nicipal refuse prior to sorting for reclamation confers several mea- 
surable advantages. There are also several considerable costs. These 
advantages and costs are briefly reviewed and, where possible, 
quantified in this short paper. It is suggested that in future market 
conditions, the economic optimum degree of shredding might be 
considerably less than that employed today. 


22747 Industrial development based on resources recovery: the 
W: Project. Schulz, R.L. (Fourth Sink Management Group, 
Inc., Kattskill Bay, NY). pp 69-80 of In Energy from solid waste 
utilization. Barnett, S.M. (ed.). Westport, CT; TECHNOMIC Pub- 
lishing Co., Inc. (1976). 

From 6. annual antipollution conference; Kingston, Rhode 
Island, United States of America (USA) (8 Jul 1975). 

See CONF-750778—. 

As an outgrowth of Connecticut's solid waste management 
plan in which regional centers would process municipal trash to 
recover energy and ferrous materials, the town of Wallingford 
initiated a feasibility study to determine the economic potential of 
processing the heavy residue from the regional centers to recover Al 
and other non-ferrous metals, glass and glass-bearing materials, 
heavy organics, and fill. The study indicated that with the construc- 
tion of a small industrial complex to recycle the materials recovered 
from the residues, the concept of resource recovery was economical- 
ly advantageous if only three regional centers participated. (JSR) 


22748 Economics of solid waste conversion. Gorges, H.A. (Trac- 
tor Jitco, Inc., Rockville, MD). pp 81-94 of In Energy from solid 
waste utilization. Barnett, S.M. (ed.). Westport, CT; TECHNOMIC 
Publishing Co., Inc. (1976). 

From 6. annual antipollution conference; Kingston, Rhode 
Island, United States of America (USA) (8 Jul 1975). 

See CONF-750778—. 

An approach is described that will assist the manager of a 
solid-waste disposal operation to assess the economic viability of a 
system for his particular market place in a highly volatile demand/ 
supply situation. It will permit him to consider the merits of various 
options, which he can then discuss with users inside and outside his 
region. It will enable him to develop a gradual implementation 
schedule and system build-up (e.g., by modularization) to accommo- 
date financial constraints and the development of new demand 
situations, such as the startup of new local industries. Visibility of the 
influence of various parameters is stressed in contrast to computer- 
ized linear programming which, regardless of the prevailing data 
dearth and spread, will continue to search for an optimum which 
may not be worth the effort. 


22749 Mitre solid waste management planning model: a status 
report. Berman, E.B.; Stein, W.M. (MITRE Corp., Bedford, MA). 
pp 95-135 of In Energy from solid waste utilization. Barnett, S.M. 
(ed.). Westport, CT; TECHNOMIC Publishing Co., Inc. (1976). 

From 6. annual antipollution conference; Kingston, Rhode 
Island, United States of America (USA) (8 Jul 1975). 

See CONF-750778—. 

An optimizing model for regional solid-waste management 
planning was developed by the MITRE Corporation. This model is 
basically a spatial analysis, using fixed-charge linear programming to 
identify minimum cost alternatives in the regional planning of solid- 
waste management systems with resource recovery. Operational 
testing and demonstration of the model has supported regional 
planning efforts in both Northeastern Massachusetts and Greater St. 
Louis. A summary description is given of the model, including the 
setting in which it serves. The results of all applications to date are 
also given. These include support to the Commonwealth of Massa- 
chusetts, the EPA operation test for Greater St. Louis, and the EPA 
parametric exercise program applied to the Northwestern Massachu- 
setts/New Hampshire region. 


22750 Resource recovery: the management of risk. Barker, J.; 
Culp, J.; Flinkstrom, C.; Gordon, M.; Mulvey, P. (Development 
Sciences, Inc., East Sandwich, MA). pp 137-156 of In Energy from 
solid waste utilization. Barnett, S.M. (ed). Westport, CT; TECH- 
NOMIC Publishing Co., Inc. (1976). 

From 6. annual antipollution conference; Kingston, Rhode 
Island, United States of America (USA) (8 Jul 1975). 

See CONF-750778—. 

There are two fundamental features of resource recovery 
from municipal solid waste that will characterize the years ahead. 
The first is that there are a number of risks which parties to 
contracts inevitably must accept. The second is that there are a 
number of means to manage those risks such that they are tolerable 
and reasonable. In this document those risks are outlined so that new 
parties entering into agreements will be able to benefit from the 
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experience of previous contracts; and a number of techniques, insti- 
tutional and legal, that have been implemented to manage the risks at 
acceptable levels are suggested. The outline presented here is based 
on extensive resource recovery case analysis from Bridgeport, Mil- 
waukee, and Nashville incorporated in a case dictionary of solid 
waste contracting which is available upon request from the Resource 
Recovery Division of EPA. That larger document is prepared for 
the operating level officer who wants to know the case study details 
organized in a framework applicable to the design of resource 
recovery operations. 


22751 Cellulose: from solid waste to chemical resource. Andren, 
R.K.; Nystrom, J.M. (Natick Labs., MA). pp 333-349 of In Energy 
from solid waste utilization. Barnett, S.M. (ed.). Westport, CT; 
TECHNOMIC Publishing Co., Inc. (1976). 

From 6. annual antipollution conference; Kingston, Rhode 
Island, United States of America (USA) (8 Jul 1975). 

See CONF-750778—. 

The major industrial, agricultural, and ry sources of 
waste cellulose are briefly described. This is followed by a review of 
promising techniques for the conversion of waste cellulose to fuel, 
single cell protein, and glucose. This last product is obtained by the 
acid or enzymatic hydrolysis of cellulose. The pri problems in 


the maximization of glucose production and the utilization of the 
waste lignin from enzymatic hydrolysis are discussed. (JSR) 


22752 Recycling with the aid of ion exchangers. Goetzelmann, 
(In German). 


W. Wasser, Luft Betr.; 20: No. 9, 473-478(Sep 1976). 

11 figs.; 2 tabs.; 9 refs. 

Ion exchangers are used for effluent treatment in the metal- 
working industry, to which they offer many ey ee for recy- 
cling. All the recycling methods mentioned and described here are in 
practical usage and are based on economic considerations. 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


REFER ALSO TO CITATION(S) 22642, 22673, 22674 


22753 (CONF-761021—2) Address of Robert Galley, Minister 
for Equipment, at the symposium on “the future of the Automobile”. 
28 Jun 1976. Translated from French report. 4p. Dep. NTIS $3.50. 

From United Nations environment program motor vehicle 
seminar; Paris, France (4 Oct 1976). 

The future of the automobile is discussed, particularly with 
respect to the social aspects of automobile use. The freedom brought 
by the automobile has created a true social revolution, upsetting the 
arrangement of space and life in the cities. In order to reestablish a 
true freedom of choice so as to return the city to pedestrians and 
bicycles, as well as to allow the private vehicle to again offer all the 
services expected of it, automobile use should be controlled. It is felt 
that most problems represented by the general distribution of auto- 
mobiles can be better resolved at the local level. (PMA) 


22754 (ERDA—76-136) Highway vehicle systems contractors 
coordination meeting, Ann Arbor, Michigan, May 4—6, 1976. Tenth 
summary report. (Energy Research and Development Administra- 
tion, Washington, D.C. (USA). Div. of Transportation Energy Con- 
servation). 1976. 354p. (CONF-760584—). Dep. NTIS $10.00. 

From Highway vehicle systems contractors coordination 
meeting; Ann Arbor, Michigan, United States of America (USA) (4 
May 1976). 

In an effort to stimulate and promote the maximum rate of 
technical pro towards the country’s energy conservation objec- 
tives, periodic meetings have been held by the Transportation 
Energy Conservation Division of ERDA, following the practice of 
its predecessor, the AAPS Division of EPA. In these meetings, 
contractors, staff consultants, prospective contractors, and selected 
guests focus on the trends in requirements, the status of current 
programs, and the plans for future a. The presentations and 
discussions at the Tenth Contractors ination meeting held in 
Ann Arbor, Michigan, May 4, 5, and 6, 1976 are summarized. 
Included are presentation summaries grouped under the following 
broad subject areas: (1) introductory and keynote remarks by 
ERDA, FEA, and EPA; (2) heat engine systems including gas 
turbine engine and components, diesel engines, Stirling engines and 
Rankine engines; (3) powerirains, accessory and vehicle systems 
aimed at near-term improvements in fuel economy; (4) electric and 
hybrid vehicle systems; and (5) alternative fuels utilization. A - 
rate abstract was prepared for each of the forty-six presentations for 
Energy Research Abstracts (ERA). 


22755 (ERDA—76-136, pp 1-2) Keynote speech. Israel, D. 1976. 
. a ighway vehicle systems con inati 
May 1976). 


, Michigan, United States of America (USA) (4 








MAY 15, 1977 


In Highway vehicle systems contractors coordination meet- 
ing. Tenth summary report. 

A brief discussion is given of the 
philosophy of the U.S. Energy Research 
tration (ERDA). Proposed | 
matics Cane Se Len ee eee 
ate channel for a two-way flow of oun information een 
ERDA and the automotive industry. (PMA) 


22756 (ERDA—76-136, pp 3-13) Federal Energy Agency role in 
highway vehicle fuel economy conservation. Davis, P. 1976. 

From —— systems contractors coordination 
— io Arbor, Michigan, United States of America (USA) (4 

ay ; 

In Highway vehicle systems contractors coordination meet- 
ing. Tenth summary report. 

A review is given of the role of the Federal Energy Adminis- 
tration in highway vehicle energy conservation, and an effort is 
made to reinforce the conviction of the U. S. Energy Research a 
Development Administration that conservation is a “pees 
vital part of the battle to reduce energy d The primary 
programs are conservation strate; oo. including mark and moti- 
vation strategies as well as implementation strategies. Targets in- 
clude: manufacturers, private fleet users, private motorists, truckers, 
and the Federal Government. (PMA) 


22757 (ERDA—76-136, pp 15-16) Automotive technology as- 
sessment studies. Nunz, G. 1976. 


eee 


May 96. 

In Highway vehicle systems contractors coordination meet- 
ing. Tenth summary report. 

The current methodology, specific tasks, and planned efforts 
are described for a program to provide a continuing assessment of 
developments in automotive technology. The rts issued will 
include not only significant results from the individual studies, but 
also an integrated assessment of their impacts on the total auto- 
motive technology development picture from the viewpoints of 
industry, government, and society at large. (PMA) 


22758 Liquid-gas propulsion. Leahy, J.C.; Kibble, J.D. (to Coal 
Industry (Patents) Ltd.). German(FRG) Patent 2,524,261/A/. 18 
Dec 1975. 11p. (In German). 

4 figs. Available from Dt. Patentamt, Muenchen (FRG). 

The invention deals with a liquid-gas propulsion able to start 
by itself, contrary to known liquid- propulsions. The device 
consists of a vessel for liquid gas, a valve device for a, 
pressure in the vessel on a certain iowa | a liquid-pressure ampli 
collector for compressed gas and a heater for transforming the liquid 
gas into the us state. The connected motor is coupled to a pair 
of driving wheels of the vehicle by means of a gear. additional 
device described in the patent effects the ‘self-starting’ of the vehicle. 


22759 (CONF-761021—1) Future of the automobile. d’'Ornano, 
M. Jun 1976. Translation of French paper. 11p. Dep. NTIS $3.50. 

From United Nations environment program motor vehicle 
seminar; Paris, France (4 Oct 1976). 

Social and economic as of automobiles in France are 
discussed. The current status of the French automobile industry is 
assessed, and the relationship of the automobile ind to the social 
and economic environment is Strong fluctuations in 
demand can be counteracted by an increased export effort, a wider 
use of subcontracting, and a larger diversification effort. The future 
of the automobile in society is speculated upon in three possible 
scenarios. (PMA) 


vehicle systems contractors coordination 
ichigan, United States of America (USA) (4 


INTERNAL COMBUSTION ENGINES 


22760 (SAND—76-8511) Combustion research at Sandia Labo- 
ratories. (Sandia Labs., Livermore, Calif. (USA)). Oct 1976. Con- 
tract E(29-1)-789. 28p. Dep. NTIS $4.00. 

Combustion research with respect to internal combustion 
engines is illustrated graphically. (JSR) 


SPARK-IGNITION 
REFER ALSO TO CITATION(S) 22777 


22761 (ERDA—76-136, pp 132-134) Variable displacement 
Fre 7 Anam hicle tractors coordination 
rom way ve systems contractors 
me fio aber, Wlddege. United States of America (USA) (4 
May 1 


In tighway vehicle systems contractors coordination meet- 
ing. = te eon 
brief report is given of the status of a program to develop a 
vated displacement automotive engine. Essentially, the engine 
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runs on wide-open throttle; Guatting © ont ety Se Cee 
a pe biggest problem = is ———- — 
w maintain proper air-fuel ratio ughout flow range 
has not been found. r 
22762 a Unsteady flow and —y Hi 
ina a stratified charge engine. Dwyer, H. 
B.R. (Sandia Labs., Albuquerque, N.Mex. (USA)). ““} 1976. Con- 
tract E(29-1)-789. 9p. (CONF-761142—1). Dep. NTIS $3.50. 

rom International conference on stratified charge engines; 
London, United Kingdom of Great Britain and Northern Ireland 


(UK) 03 Nov 1976). 
An unsteady and one-dimensional model of the flow in the 
outemne of a stratified charge engine was developed. The model 
Gow for a detailed description of finite rate chemical kinetics and 
pro} tion, as well as the time development of the ignition 
process. numerical method of solution of the model's equations 
allows for a resolution of the acoustic, chemical and diffusional time 
scales in the problem. For all of the cases considered a gas dynemnic 
interaction occurs between the ignition process and flame propaga 
tion. This interaction is responsible for unsteady chokin; 
pected pressure distributions in the eompeenagen During and nes 
tion process the flame seems to disp mass much like a piston, a 
large amounts of unburned fuel are emitted from the prechamber. 


22763 Proposed standards for electrical systems: boats and asso- 
ciated equipment. Fed. Regist. (Wash., D.C.); 41: No. 193, 43858- 
43863(4 Oct 1976). 

From Coast Guard, 33CFR183, Dept. of Tmseetee, 

The proposed regulations contain minimum standards of 
safety for electrical components and electrical systems aboard re- 
creation boats and are intended to prevent or reduce the number of 
deaths and accidents caused by fires and fuel explosions. Based on 
1973 boating statistics, these regulations will apply only to boats that 
have gasoline engines. Outboard engines and the control wiring 
associated with them are not covered. (PCS) 


DIESEL 
REFER ALSO TO CITATION(S) 22778 


22764 (ERDA—76-136, pp 90-104) Automotive diesel technol- 
ogy program. Blackburn, E. 1976. 

From Highway vehicle systems contractors coordination 
meeting; Ann Arbor, Michigan, United States of America (USA) (4 
May 1976). 

In Highway vehicle systems contractors coordination meet- 
ing. Tenth summary report. 

A report is given on an automotive diesel technology pro- 
jose to develop a low weight diesel engine with low emissions and 

igh fuel economy. The major goals projected for a 3000 pound car 
are to achieve a fuel economy of 25 and 35 mpg on the Federal 
Urban and ap Driving Cycles, respectively, while meeting the 
emission levels of .41 HC/3.4 CO/.4 NOx (g/Mile). The specific 
weight E p- for this diesel engine is 4.5 pounds per horsepower, 
where all engine auxiliary components are included in the engine 
weight. Measured fuel savings and projected nitrogen oxide emis- 
sions are presented. (PMA) 


22765 (ERDA—76-136, pp 127-129) New York diesel taxicab. 
Thaler, R. 1976. 

From Highway vehicle systems contractors coordination 
meeting; Ann Arbor, Michigan, United States of America (USA) (4 
May 1976). 

In Highway vehicle systems contractors coordination meet- 
ing. = summary report. 

rogram to test diesel taxicabs under actual service condi- 

tions in ew York 7 is discussed. Driver and public tance 

was demonstrated. Mileage improved about 100 percent. Six cy- 

clinder line engines averaged 9 to 9.5 mpg whereas diesel cabs 

avera; 17 to 20 mpg. Maintenance and repair experience was 

i Five years of normal ger car experience was com- 
pressed into about a year. (PMA AS 


22766 Characteristic features of operation of the turbocompres- 
sor of a combined engine following changes in environmental condi- 
tions. Dekhovich, D.A.; Kharitonov, A.A. Energ ‘oenie; 
No. 5, 15-17(1976). (In Russian). 

effect of temperature and pressure of the surrounding 
medium on principal eters of the turbocompressor of a com- 
bined engine is described. Results of theoretical and experimental 
investigations are presented. It is found that the principal working 
parameters of a turbocompressor--the rpm, the pressure increase 
ratio, and the air discharge reserve from the surge boundary--depend 
essentially on changes in environmental conditions. 


22767 Investigation of the working process of a 
diesel gasoline. 


multiple-fuel 
Semenov, B. N.; Zavlin, M.Ya.; 
; Gladkov, O.A. Energ wenie; No. 5, 5- 








Karataev, 
7(1976). (in 3 Rucina) 
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The working process of a multiple-fuel diesel of the 49,5/10 
type, burning high-octane Soviet commercial gasoline, is considered. 
It is found that, by providing a chamber in the piston at the 
compression ratio of 21.5, an efficient working process, stable oper- 
ation at all loads, and required starting performance are ensured for 
these engines using A-76 and AI-93 gasoline grades. 


TURBINE 
REFER ALSO TO CITATION(S) 22135, 22778 


22768 (ERDA—76-136, pp 24-38) Baseline gas turbine develop- 
ment program. Wagner, C.E. 1976. 

From Highway vehicle systems contractors coordination 
mage Ann Arbor, Michigan, United States of America (USA) (4 
May 1976). 

In Highway vehicle systems contractors coordination meet- 
ing. Tenth summary report. 

Progress is ne on a program to develop an automotive 
gas turbine engine. Recent activity has been largely in the areas of 
releasing drawings and procuring parts for the Upgraded Engine. 
Inevitably, a certain amount of corrective design has been required, 
and some vendors have not been able to satisfy delivery date 
requirements. Therefore, even with —— wherever possible, 
mid-June would not ap to be a realistic initial engine run date. 
Completion of the first vehicle should follow by about two months. 
The current schedule is shown. Development of critical components 
prior to the initial engine run continues. Key areas have been the 
bearing-shaft system of the gas generator, power turbine high-speed 
shaft dynamics, the low emissions burner, ceramic regenerator 
system, the cost study, and the compressor. 


22769 (ERDA—76-136, pp 39-52) Baseline engine project sup- 
port. Heller, J.A. 1976. 

From Highway vehicle systems contractors coordination 
meeting; Ann Arbor, Michigan, United States of America (USA) (4 
May 1976). 

In Highway vehicle systems contractors coordination meet- 
ing. Tenth summary report. 

A revised Interagency Agreement was recently signed be- 
tween ERDA and NASA which extends the current NASA support 
efforts to include technologies in the areas of heat engines, electric 
and hybrid vehicles, and alternate fuels. In the heat engine area, the 
Lewis Research Center will perform a Project Management function 
for ERDA toward the following objectives: (1) evolve the critical 
constituent, component, and engine system technologies for ad- 
vanced automotive gas turbines; (2) evaluate technically-ready im- 
proved and advanced components constituent technologies in en- 
gines with both near- and long-term application potential; and (3) 
assist industry in its adaptation of new technologies to its automotive 
and truck gas turbines when deemed to be marketable by both 
indutry and Government. Summaries are presented covering the 
ae effort to evaluate turbomachinery components of the 
ERDA-Chrysler Baseline Engine and the newly designed compo- 
nents for the Upgraded Engine. 


22770 (ERDA—76-136, pp 52-57) Ceramic regenerator design 
and reliability. Rahnke, C.J. 1976. 

From Highway vehicle systems contractors coordination 
meeting; Ann Arbor, Michigan, United States of America (USA) (4 
May 1976). 

In Highway vehicle systems contractors coordination meet- 
ing. Tenth summary report. 

The primary objective of the ERDA/Ford Ceramic Regen- 
erator Design and Reliability Program is to develop ceramic regen- 
erator cores that can be used a. Se car gas turbine engines, 
Stirling Cycle engines, industrial/truck gas turbine engines, and 
other waste heat recovery systems. The specific objective of the 
original ERDA/Ford program was to demonstrate a regenerator Bio 
life of 10,000 hours at a temperature of 800°C (1472°F) using diesel 
fuel. The progress in —_ this objective is described. When the 
program was extended in 1975, additional objectives were specified 
which included: a cost study, performance evaluations, and 1500 
hours of durability testing at 982°C (1800°F). The cost study, based 
on information provided by five different ceramic suppliers, is near- 
ing completion. The performance evaluation is Sent on shuttle rig 


testing of samples of 15 different ceramic fin configurations ——_ 


by the same sources. This work is now about half comple’ The 


982°C (1800°F) engine testing is underway and is reviewed. 


22771 (ERDA—76-136, pp 57-74) Advanced technology pro- 
grams. 1976. 

From Highway vehicle systems contractors coordination 
meeting; Ann Arbor, Michigan, United States of America (USA) (4 
May 1976). 

In Highway vehicle systems contractors coordination meet- 
ing. Tenth summary report. 

Various advanced gas turbine programs of the National Aero- 
nautics and Space Administration are described. These include: (1) 
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an advanced low-emission combustor concepts pro to develop a 

remixed, fuel-air preparation system that will deliver a vaporized, 
omnes Aho fuel-air mixture in a catalytic combustor, and to devel- 
op a low-emission catalytic reactor which will effect complete 
combustion of fuel at temperatures in the range of 1800°F—2400°F; 
(2) two programs to develop a ceramic material suitable for applica- 
tion in a heat exchanger; (3) a program to test and evaluate advanced 
catalytic substrates for low-emission catalytic combustors; (4) a 
fa cag to conduct scaled laboratory experiments on surface com- 

ustion and associated phenomena such as combustion with heat 
recirculation; (5) a high-temperature low-cycle fati program to 
develop a fatigue life prediction method capable of dealing with the 
thermal fatigue problems encountered in automotive turbine disks 
and blades; (6) a program to develop and demonstrate low-cost, 
mass-production techniques for forged automotive gas turbine 
wheels; (7) a fixed ratio traction drive program to demonstrate a 
compact, high-speed traction drive; (8) a compliant gas bearing 

rogram to develop air-lubricated compliant journal and thrust 
te. me and develop materials and coatings for 1200°F operation; 
(9)a Ps omg; to caatiediy determine total and regional heat losses 
of ERDA’s ——— Gas Turbine Engine; generate thermal maps 
of external surfaces and internal parts for various steady-state gas 
generator s s and ambient conditions; and later, to modify the 
engine model to determine the benefit of possible design changes; 
(10) a program to develop low-cost glass ceramic recuperator tech- 
nology applicable to automotive gas turbine engines; and (11) a 
program to conduct performance analyses of various advanced 
automotive gas turbine design concepts. 


22772 (ERDA—76-136, pp 75-86) Ceramics technology. Lenoe, 
E.M. 1976. 


From Highway vehicle systems contractors coordination 
meeting; Ann Arbor, Michigan, United States of America (USA) (4 
May 1976). 

In Highway vehicle systems contractors coordination meet- 
ing. Tenth summary report. 

A summary is given covering the current plans for continuing 
technology assessment activities and initiation of three materials 
development and evaluation tasks to be completed under a new 
ERDA-TEC/AMMRC interagency agreement. The programs in- 
clude: (1) a vehicle gas turbine engine program er testing of 
combustors, stators, nose cones, and engine durabilities of stationary 
hot-flow path components; (2) a stationary turbine program to 
demonstrate the use of uncooled ceramic first stage stator vanes at 
peak inlet temperatures of 2500°F; and (3) programs for the use of 
ceramics in heat engines involving proof testing, materials durability 
testing, development of sinterable SisNs, and a technology assess- 
ment of ceramic components for automotive Stirling engines. (PMA) 


pig & (ERDA—76-136, pp 122-127) GPC-wave engine. Horton, 
H.B. 1976. 

From Highway vehicle systems contractors coordination 
meeting; Ann Arbor, Michigan, United States of America (USA) (4 
May 1976). 

In Highway vehicle systems contractors coordination meet- 
ing. Tenth summary report. 

A discussion is given of the design and operation of a gas 
turbine which combines shock compression of intake air and staged 
expansion of hot combustion gases on a single rotor. Shock compres- 
sion is accomplished by three successive shock waves, two generat- 
ed directly and one reflected from the nozzle constrictions on the 
outlet side of the rotor. The present 175 hp engine compromises 
performance at maximum power in order to achieve efficient perfor- 
mance in the lower power ranges characteristic of passenger auto- 
mobile operations. Relatively high efficiency over a broad speed and 
power spectrum is achieved by variable geometry in the stator walls 
of the compression section. Data are given for fuel consumption and 
exhaust temperature. (PMA) 


22774 Small gas turbine engine. Martin, E. German(FRG) 
Patent — 15 Apr 1976. 11p. (In German). 
igs. 

A description is given of a small gas turbine drive with a 
higher efficiency and a better power-weight ratio than conventional 
units. The compressor is a positive type compressor, in particular a 
gear compressor. The en a is much lower in this type of com- 

ressor than in turbomachines with large air gaps. Also, the gas 
riction is lower due to the lower rotational speed of these compres- 
sors. The compressor has a water inlet line. When water is injected 
into the compressor, the combustion chamber contains a gas/water 
mixture whose volume is increased by water evaporation, thus 
giving more energy to the turbine. To further increase the efficiency, 
the exhaust gas from the turbine may be used for steam generation. 


22775 Gas turbine engine. Kronogaard, S.O. (to United Turbine 
AB and Co., Kommanditbolag, Malmoe (Sweden)). German(FRG) 
Patent — 6 May 1976. 21p. (In German). 


gs. 
The efficiency of a gas turbine may be increased by raising 
the working temperature of the working gas, but then the first 
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turbine stage, which works at 1,000°C or more, should be air-cooled. 
The air delivered by the compressor should be used for cooling as 
efficien’ a? a is done by leading part of the air 
delivered by pressor into an expansion unit where it is 
separated into a hot and a cold air fraction. The cold air fraction is 
See ree 9 cont Ce eens. See ae ee ar eee 
gas side o' engine or may utilized in auxiliary aggregates 
connected directly or indirectly with the turbine. 


22776 Gas turbine engine. Kronogaard, S.O. (to United Turbine 
AB and Co). German(FRG) Patent 2,451,741/A/. 6 May 1976. 15p. 
(In German). 

9 figs. Available from Dt. Patentamt, Muenchen (FRG). 
’ A gas turbine engine is described which ig he produced at 
little cost in compact construction and which ws acceptable 
driving qualities at economical fuel consumption. The shaft of the 
compressor and the shaft of the turbine are separate components. 
The turbine and compressor are coupled by an infinitely variable 
s transmission, so that the compressor drive can be adapted to 
the existing operational conditions. B a it as a separate 
component, the engine may be optimally arranged according to the 
space conditions existing in the special cases. 


ROTARY 


22777 (ERDA—76-136, pp 116-122) Status report on rotary 
stratified charge engine. Jones, C. 1976. 

From — vehicle systems contractors coordination 
by i Arbor, Michigan, United States of America (USA) (4 

ay ; 

In Highway vehicle systems contractors coordination meet- 
ing. Tenth summary report. 

Design, exhaust emissions, and fuel economy data are present- 
ed for a rotary stratified charge engine. The engine is a Wankel type 
which initiates combustion by a relatively low-flow pilot nozzle to 
| tad excellent firing regularity down to zero-load and below. 

esponse to varying load are met by adjusting the flow 
rate of the main injector nozzle. (PMA) 


EXTERNAL COMBUSTION ENGINES 


STIRLING CYCLE 
REFER ALSO TO CITATION(S) 22770, 22772 


— (ERDA—76-136, pp 14-15) Overview. Sebestyen, T.M. 
1976. 
From y+ anyy A vehicle systems contractors coordination 
soate io Arbor, Michigan, United States of America (USA) (4 
ay : 
In Highway vehicle systems contractors coordination meet- 
ing. Tenth summary report. 
A brief summary is given of the general status of the pro- 
= of the Heat Engine S Branch, Office of Highway 
ehicle Systems, Division of Transportation Energy Conservation, 


U. S. — Research and Development Administration. The pro- 
le 


grams include efforts on Stirling engines, gas turbines, diesel engines, 
and Rankine cycle engines. (PMA) 


22779 (ERDA—76-136, pp 16-23) Stirling engine program. 
Postma, N. 1976. 

From Highway vehicle systems contractors coordination 
marta * Arbor, Michigan, United States of America (USA) (4 

ay ; 

In Highway vehicle systems contractors coordination meet- 
ing. Tenth summary report. 

The status is reported of a program to: (1) evaluate the 
potential of the Stirling engine for significant improvements in 
emissions and fuel economy over the current internal combustion 
engine, and to initiate the design of the engine in an 80 to 100 hp 
range suitable for use in a passenger car in the 2500 to 3000 pound 
weight class, and (2) to carry out a Torino test program which 
requires a comprehensive review of the testing on the 4-215, 170 hp 
Stirling powered Torino vehicle received from Philips on October 
10, 1975. Work on the small Stirling engine was devoted to changes 
in design to optimize performance and economy c i 
However, the majority of effort was concentrated on ine packa- 
geability within Pinto engine compartment. It be noted 
that this engine is still in a v i “paper study” stage. 
Progress on the testing of the Torino Stirling car, was delayed by a 
series of mechanical problems of which major one was the 
eccentric crosshead rotation with consequent noise and friction. 
However, some 200-300 miles of oe accumulated on the 
cars but they have not yet been in a iently satisfactory condi- 
tion to obtain acme test data. 


RANKINE CYCLE 
REFER ALSO TO CITATION(S) 22778 


ADVANCED AUTOMOTIVE PROPULSION SYSTEMS 2323 


= (ERDA—76-136, pp 104-108) Rankine program review. 

From Highway vehicle systems contractors coordination 

- . + S™ Arbor, Michigan, United States of America (USA) (4 
y ; 

In Highway vehicle systems contractors coordination meet- 
ing. Tenth summary report. 

A brief summary is given of the characteristics of various 
automotive Rankine cycle systems devised by ERDA contractors. 
The ee conclusions are outlined. The present status of the 
Rankine gram at ERDA is as follows: (1) as of this date there are 
no firm plans to continue an active Rankine cycle Program; (2) final 
reports are to be published for SES, ALRC and TECO; (3) a 
bottoming cycle program is ongoing; and (4) the Research and 
Technology Division of ERDA Office of Conservation has effort in 
large power plant Rankine cycle bottoming. (PMA) 


22781 (ERDA—76-136, pp 108-115) Carter second generation 
steam engine. Carter, J.W. Jr. 1976. 

From Highway vehicle systems contractors coordination 
meeting; Ann Arbor, Michigan, United States of America (USA) (4 
May 1976). 

In Highway vehicle systems contractors coordination meet- 
ing. Tenth summary report. 

A description is given of a second generation automobile 
steam engine consisting of a two-cylinder reciprocating expander 
and a variable pressure steam generator along with a large surface 
area steam condenser and various auxiliary components. All auxil- 
iary components are mechanically driven off the expander with the 
exception of a variable speed air blower. The engine is designed to 
produce a maximum of over 100 net horsepower. (PMA) 


ELECTRIC-POWERED SYSTEMS 


22782 (N—76-15376) Contribution to the theory of the electric 
vehicle. Walz, A. Translated from Elektrotech. Z., A; 94: No. 11, 622- 
631(Nov 1973). 33p. (NASA-TT-F—16817). NTIS $4.00. 

The theory of a vehicle on wheels can be treated by classical 
mechanics to any degree of accuracy if the problem deals with the 
forces and mechanical energies to be a applied ‘to the wheel’ by the 
drive. In the case of an electrically driven vehicle, questions relating 
to the efficiency of energy conversion in the chain ‘battery-drive’ are 
more important, since the specific energy of the currently available 
energy storage device (the lead storage battery) is veay small. 
Accurate computations are shown to be possible for practically any 
kind of transportation program, except for the ‘requirement at the 
wheel’. Several typical examples are given. The energy losses in 
battery and drive must be obtained from empirical laws which are 
sufficiently well established. Using analytic interpolation formulas 
for these laws, together with the mechanics of the vehicle, a semi- 
empirical theory of the electrical vehicle was formulated. The 
theory treats in simple analytical form problems of optimizing the 
electric vehicle, in particular, concerning the weight fraction of the 
battery, the range, and the transport work. (GRA) 


22783 Experimental electric car using an induction motor drive. 
Gosden, D. (Tasmanian Coll. of Adv. Educ., Hobart, Australia). 
Electr. Eng. Trans., Inst. Eng., Aust.; EE: No. 1, 26-34(1976). 

The operating principles of an induction motor fed by a 
variable frequency and voltage source are discussed. Various meth- 
ods of controlling the motor are discussed and it is concluded that 
slip frequency control provides the best operating characteristics. 
The dc-ac inverter together with its electronic control system are 
described in detail. Regenerative braking is available over most of 
the operating range and transition between driving and braking 
modes involves no discontinuity. Several performance tests were 
carried out on the drive system both in the laboratory and in the 
vehicle. These results confirm the predicted performance of the 
drive system. 


22784 Control of ac motors in a new concept of electric town car. 
am. D.J.; Harman, R.T.C. (Univ. of Canterbury, New Zealand). 
Electr. Eng. Trans., Inst. Eng., Aust.; EE: No. 1, 35-38(1976). 

The design philosophy behind the selection of a static inverter 
powered ac induction motor drive for an electric vehicle is described 
and a novel method of pulsewidth modulation using Walsh function 
multipliers is outlined. The conceptual design of a new electric town 
car, which ideally matches this type of drive and which is being 
devel at the University of Canterbury, New Zealand, is de- 
scribed. Regenerative braking is provided at the rear wheels, disk 
brakes are fitted to front wheels. Lightweight 12 volt traction 
batteries are being developed to fit a standard 209 mm by 165 mm by 
241 mm polypropylene case. Twenty of these batteries will be 
connected in series, center-tapped to supply buses at +120V and - 
120V. Their specification calls for 10 to 12 kWh at the 3 h rate; 
maximum current of 125A; a life of 1000 cycles when discharged to 
200V and a mass of 300 kg. 





2324 ERDA ENERGY RESEARCH ABSTRACTS 


22785 Development of electric-powered vehicles in the USA. 
Dale-Lace, J.D. Arch. Energiewirtsch.; 30: No. 8, 752-756(Aug 1976). 
(In German). 

2 figs. Also published in Electr. Times, (1975) (no. 4356), p. 
19-20. 

Explanations are offered for the fact that electric-powered 
vehicles have not suceeded yet in the US. One of the main reasons 
are the problems which low-loss, quasi-continuous electrically 
driven power presents. The modern method of regulating the rmp or 
the speed with thyristors is discussed. 


VEHICLE DESIGN FACTORS 


ENGINE-TRANSMISSION MATCHING 
REFER ALSO TO CITATION(S) 22771, 22786 


ENGINE SYSTEM 


REFER ALSO TO CITATION(S) 22761, 22764, 22770, 22771, 
22772, 22777, 22781, 23136 


22786 (ERDA—76-136, pp 130-132) Overview of vehicle sys- 
tems program. Luchter, S. 1976. 

From Highway vehicle systems contractors coordination 
meeting; Ann Arbor, Michigan, United States of America (USA) (4 
May 1976). 

In Highway vehicle systems contractors coordination meet- 
ing. Tenth summary report. 

The purpose of the Vehicle Systems activity is to develop and 
demonstrate near-term fuel economy improvement technology for 
automobiles, trucks, and buses. A brief outline is given of: (1) 
automobile and truck fuel economy improvement targets; (2) plans 
for achieving these goals; and (3) specific efforts in automobile 
transmissions and engines. (PMA) 


22787 Fuel injection regulation for the additional combustion in 
the secondary flow of a double flow gas turbine propulsive unit. 
Johnson, C. (to Secretary of State for Defence, London (UK)). 
German(FRG) Patent 1,931,831/C/. 18 Sep 1975. 5p. (In German). 
1 fig. 
The fuel injection is regulated according to pressure and 
temperature values in the combustion chamber. 


WEIGHT 
REFER ALSO TO CITATION(S) 22764, 22781 


EMISSION CONTROL 


REFER ALSO TO CITATION(S) 22777 


22788 Method to prepare exhaust-gas catalysts. Weidenbach, G.; 
Hermann, K.; Braeutigam, H. (to Kali-Chemie A.G., Hannover 
(Germany, F. R. )). German(FRG) Patent 2,351,237/A/. 24 Apr 1975. 
20p. ™ — 


A a is described to prepare a highly heat-resistant off- 
gas catalyst consisting of a non-rusting metallic basic structure and 
an elastic base layer upon it of aluminium silicate, which itself carries 
a catalytically active layer. 


NITROGEN OXIDES 
REFER ALSO TO CITATION(S) 22764, 22794 


22789 Reduction catalyst to separate nitrogen oxides from waste 
gases. Tamura, Takaaki; Fujita, Norihiko; Matsuura, Chihiro. 
German(FRG) Patent 2,443,899/A/. 3 Apr 1975. 20p. (In German). 
4 tabs. 
The invention deals with a new type of reduction catalyst 
which is suitable for the separation of nitrogen oxides by selective 
reduction. 


22790 Method to remove nitrogen oxide, carbon monoxide and 
hydrocarbons from exhaust-gases. Haseba, Shigeru. (to Kobe Steel 
Ltd. (Japan)). German(FRG) Patent 2,242,588/B/. 15 Apr 1976. 5p. 
(In German). 

1 fig.; 1 tab. 

The invention deals with a method to remove nitrogen oxide, 
carbon monoxide and hydrocarbons from exhaust-gases, in particular 
from car exhausts, by passing the gases through catalyst beds after 
adding an oxygen-contained gas. 
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CARBON MONOXIDE 
REFER ALSO TO CITATION(S) 22790, 22794 


HYDROCARBONS 
REFER ALSO TO CITATION(S) 22790, 22792, 22794 


22791 Hydrocarbon conversion catalyst and its application. Sin- 
felt, J.H.; Barnett, A.E.; Carter, J.L. (to Exxon Research and Engi- 
neering Co., Linden, N. I. (USA)). German(FRG) Patent 2,434,591/ 
A/. 6 Feb 1975. 23p. (In German). 

2 figs. 

A description is given of a new kind of hydrocarbon conver- 
sion catalyst to be used in hydrocarbon conversion processes. It 
contains platinum, iridium and rhodium on an inorganic carrier. 


PARTICULATES 


22792 (ERDA—76-136, pp 2-3) Particulates and other unregu- 
lated pollutants from advanced power sources. Sommers, J. 1976. 

«rom Highway vehicle systems contractors coordination 
meeting; Ann Arbor, Michigan, United States of America (USA) (4 
May 1976). 

In Highway vehicle systems contractors coordination meet- 
ing. Tenth summary report. 

The Environmental Protection Agency has done quite a bit of 
work on the relatively higher levels of particulates, polynuclear 
aromatic compounds, sulfates, odor, and smoke from diesel engines. 
The results of the preliminary testing and the plans for future efforts 
are briefly described. (PMA) 


ALTERNATIVE FUELS 


REFER ALSO TO CITATION(S) 21933, 21960, 21961, 21962, 
21963, 22777 


22793 (ANCR—1302) Modification techniques and performance 
characteristics of hydrogen (powered IC engines) state of the art, 1975. 
Simpson, F.B.; Lofthouse, J.H.; Swope, D.R.; Wooley, R.L. (Idaho 
National Engineering Lab., Idaho Falls (USA)). Sep 1976. Contract 
E(10-1)-1375. vp. Dep. NTIS $3.50. 

Over the past quarter of a century there has been a significant 
amount of work on modification of internal combustion (IC) engines 
to operate on hydrogen. However, comparisons are difficult because 
of large variation in designs, engine parameters, and test conditions. 
A comparative summary of the recent work on hydrogen-powered 
engines is presented under a unifying format. This summary includes 
material extracted from published reports and obtained by private 
communication. It is intended that this survey be of value to those 
beginning work in the field, and will provide some guidance in 
determining the direction of future research. Included are the fol- 
lowing: engine parameters, modifications, operating conditions, run- 
ning characteristics, performance, and related comments. More de- 
tailed discussion is included on the manpower and material costs 
associated with the modification of one of the engines listed. 


22794 (ERDA—76-136, pp 134-143) Hydrogen enrichment for 
automobiles. Cotrill, H. 1976. 

From Highway vehicle systems contractors coordination 
meeting; Ann Arbor, Michigan, United States of America (USA) (4 
May 1976). 

In Highway vehicle systems contractors coordination meet- 
ing. Tenth summary report 

The system under development has the potential of meeting 
the stringent 0.4 gram per mile NOx standard, while at the same time 
significantly improving fuel economy. The concept uses hydrogen to 
extend the lean flammability limit of gasoline and thus permit com- 
bustion of the mixture to proceed at ultra-lean conditions. Combus- 
tion at these ultra-lean conditions improves the vehicle fuel wv 
as a result of i a in the engine thermal efficiency. The test 
vehicle, run on a chassis dynamometer, is a modified 1973 "Chevrolet 
Impala with a 350 cu in. engine. The tests show that with the 

tion of the hydrocarbon performance the 1978 standards are 
readily met by hydrogen enrichment. The fuel economy results of 
13.7 mpg represent a 23 percent improvement over the stock 1973 
vehicle and a 13 percent mileage improvement over a 1975 vehicle. 
In addition, it can be concluded that the two level generator flow 
rate strategy is completely adequate. 


22795 (TID—27218) Automotive fuel prices and availability. Ca- 
zalet, E.G. (Stanford Research Inst., Menlo Park, — (USA)). Sep 
1976. Contract PO-BE-76-P1795. 48p. Dep. NTIS $4 

A study was made to establish the range of cette future 
automobile fuel prices based on a broad assessment of the supply and 
demand for energy in the United States. Under nominal case assump- 
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tions, the 1985 cost of regular gasoline to the consumer is 65 cents/ 
— in 1975 currency. With respect to this breakdown, it should 

noted that the cost of crude oil corresponds to a crude oil price of 
about $14.25 per barrel in 1975 currency. However, process losses, 
density changes, and the allocation of joint costs in refining make it 
difficult to translate crude oil prices into gasoline prices. It is also 
useful to note that at an average annual inflation rate of 5 percent, 
the 1985 gasoline pump price is $1.06/gallon in 1985 currency. 
Projections are shown of gasoline prices for the set of sensitivity 
cases developed. Each sensitivity case assumes that gasoline taxes 
and distribution costs are constant in 1975 currency. In other words, 
these costs are assumed to escalate with overall inflation. Refining 
construction costs are assumed to vary with the mix of product 
demands and the number of new refineries required, but the model 
of refining costs employed here is only a simple approximation. The 
projections are striking because they show that for a given case there 
is little escalation over time and there are relatively small differences 
in crude oil costs. As assumptions about demand growth or the 
availability and cost of energy resources are changed among the 
various cases, substitutions among imported, domestic, and synthetic 
crude sources occur, or crude oil products are partially replaced by 
gas, electricity or coal. Thus the effects of large changes in demand 
or resource availability and cost are moderated by the ability of the 
energy market to slowly change the way in which energy is used. 


22796 Will autos go alcoholic. Hampton, W. (McGraw-Hill 
Publishing Co., New York); Iammartino, N.R. Chem. Eng. (N.Y.); 
82: No. 15, 58-60(21 Jul 1975). 

According to a study ‘ormed by Exxon Research and 
Engineering Co. for the U. S. Environmental Protection Agency in 
1974, methanol from coal will be the fifth least a substitute 
for petroleum-based gasoline between 1975 and 2000. Only shale-oil 
and coal distillates and gasolines will be cheaper. Other advantages 
of methanol include compatibility with current vehicle design; the 
absence of trace metals, sulfur, and polynuclear aromatics; more 
efficient burning; and possibly lower exhaust emissions. In addition 
to coal, methanol may also be produced from municipal and agricul- 
tural-forest industry wastes. Drawbacks to blends of methanol and 

line include an unacceptably high volatility, and limited solubil- 


ity in highly naphthenic and paraffinic gasolines, especially at low 
a. Cold stsrting is a problem when pure methanol is 


The ongoing studies of the U.S. Energy Research and Devel- 
opment Administration, Berol Kemi A.B., and Volkswagenwerk 
A.G. are described. 


MATERIALS 


REFER ALSO TO CITATION(S) 22618 


22797 (BNL—21964) Thin films. Strongin, M.; Miller, D.L. 
(Brookhaven National Lab., Upton, N.Y. (USA)). 1976. Contract 
EY-76-C-02-0016. 28p. Dep. NTIS $4.00. 

This article reviews the phenomena that occur in films from 
the point of view of a solid state physicist. Films form the basis for 
many established and developing technologies. Metal layers have 
always been important for optical coatings and as protective coat- 
ings. In the most sophisticated cases, films and their interaction on 
silicon surfaces form the basis of modern electronic technology. 
Films of silicon, GaAs and composites of these materials promise to 
lead to practical photovoltaic devices. (DLC) 


METALS AND ALLOYS 
REFER ALSO TO CITATION(S) 22281, 22476 


22798 (ORNL—5240) Study of iridium and iridium—tungsten 
alloys for space radioisotopic heat sources. Liu, C.T.; Inouye, H. (Oak 
ae National Lab., Tenn. (USA)). Dec 1976. Contract W-7405- 
ENG-26. 55p. Dep. NTIS $4.50. 

The physical and mechanical properties of iridium and iri- 
dium-tungsten alloys containing up to 4% tungsten were evaluated 
as potential cladding materials in space isotopic heat sources. The 
iridium—tungsten alloys are readily fabricable and are compatible 
with graphite, low-pressure oxygen, and simulated heat source envi- 
ronments up to at least 1300°C. solubility of oxygen and carbon 
in the alloys ——- to be quite low, at a level of 5 ppM for oxygen 

or carbon up to 1300°C. The Ir—2% W has good 
oxidation res‘stance below 1000°C. No internal oxidation or grain- 
ion was observed in this alloy. Also, alloying with 
raises the recrystallization temperature of iridium by 
400°C and retards the grain growth at high temperatures. Tensile 
oy were determined as a function of test tem 
1400°C. Alloying with tungsten increases the yi 
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slightly lowers the ductility. The ductilities of the alloys increase 
steadily with test temperature. In connection with this increase, the 
fracture mode changes from grain-boun separation to transgran- 
ular fracture at temperatures around 800°C and finally to ductile 
rupture with close to 100% reduction in area above 1000°C. The 
Ir—2% alloy has the best toughness because of its high strength and 
good ductility at 1370°C. The yield strength and fracture behavior 
of iridium and iridium—tungsten alloys were found to be very 
sensitive to trace impurities with concentrations in the ppM range. 
21 tables, 20 figures. 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 22831 


22799 (CEA-CONF—3522) Carbon transfer between 2 1/4 Cr 1 
Mo alloy and austenitic steels (experiments in anisothermal loops). 
Baque, P.; Besson, M.; Champeix, L.; Donati, J.R.; Oberlin, C.; 
Saint-Paul, P. (CEA Centre d'Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-les-Durance (France). Dept. des Reacteurs a Neutrons 
Rapides). 1976. 7p. INIS. 
From International conference on liquid metal technology in 
energy production; Champion, USA (27 Apr 1976). 
ttudies on carbon transfer between the ferritic steel 2 1/4 Cr 
1 Mo and the austenitic steels 316L and 321H have shown that there 
is not any measurable carbon transfer in the operating conditions of 
the secondary circuit of PHENIX (475 deg C was the maximal 
temperature of the 2 1/4 Cr 1 Mo steel). A significant carbon 
transfer has been observed between the ferritic steel and the 316L 
steel when the 321H was replaced by the 2 1/4 Cr 1 Mo steel in the 
same thermohydraulic conditions (the ferritic steel was then used up 
to 545 deg C). This experiment has demonstrated the importance of 
the temperature and the initial carbon content of the ferritic steel as 
parameters in the decarburization process. It appears that decarburi- 
zation may not be sensitive to the thermohydraulic conditions at 
least in the range investigated in those experiments. In the other 
hand the 316L steel is observed to have been carburized, the degree 
of carburization remaining appreciably constant and independent on 
the temperature between 400 deg C and 550 deg C. 


22800 (CONS/2551—1) Research and development efforts rela- 
tive to superconducting materials. Final report. Adam, E.; Beishcher, 
P.; Marancik, W.; Lucariello, R.; Young, M. (Airco, Inc., Murray 
Hill, N.J. (USA). Central Research Labs.). Apr 1976. Contract E(11- 
1)-2551. 100p. Dep. NTIS $5.00. 

Three processes for the production of low-loss superconduct- 
ing tapes of NbsSn were investigated. They are the rolled-bronze 
process, the electron beam (EB) bronze deposition process, and the 
high-rate sputtering process. Shortly after the start of the investiga- 
tion, effort on the last two processes was suspended because the 
process-development time that would be needed to arrive at a 
suitable transmission-line tape appeared most likely to be the shortest 
with the rolled-bronze process. Long lengths of NbsSn tapes were 
prepared by the rolled-bronze process from extruded and rolled 
bronze-clad niobium billets. Tapes were stabilized by removing the 
bronze layer after reaction and then coating the exposed NbsSn with 
high-purity copper by EB evaporation. Several meters of high 
— NbsSn tapes were produced by the rolled-bronze process. 

ven when the tapes were stabilized with copper, the losses were as 
low as 1.8 » W/cm? at 4.2 K and a surface current density of 500 rms 
A/cm. Despite early curtailment of the effort on the EB bronze- 
deposition process, short samples of NbsSn tapes were produced. 


22801 (ERDA—76/160) Comparative cost study of the processes 
for producing niobium—tin (Nb;Sn) superconducting tapes for their 
application to power transmission lines. Final report. (Airco, Inc., 
Murray Hill, N.J. (USA). Central Research Labs.). Oct 1976. Con- 
tract PO-WA-76-4939. 106p. Dep. NTIS $5.50. 

This — considers the manufacture of superconducting 
NbsSn tai Or ac superconducting transmission cables. The 14 
product examples studied are produced by processes involving solid- 
state diffusion of Sn and Nb and/or physical vapor deposition. 
Production of 80,000 km per year is assumed, sufficient for 100 km of 
3 phase ac line. Results are summarized in a table entitled ‘Variants 
of 6 mm wide NbsSn Superconducting Tapes with Economics of 
Manufacture.” The table identifies the 14 product examples by 
method of manufacture; by the composition of the layers integrated 
into the tape; and by the final thickness of Nb used in 12 of the 
product examples. The estimated fixed capital for plant is listed for 
each product example together with the estimated costs of manufac- 
ture in cents per meter of tape. The total manufacturing cost given is 
the sum of the costs of raw materials, operating labor, depreciation 
and other overhead. The depreciation is calculated on a 10 year 
straight line basis. Stainless steel strip (304L) is used in 6 of the 
product examples. The final line in the table shows the "selling 
price” which will earn the equivalent of 20 percent p.a. on the total 
capital, fixed and working, employed at any time during an eleven- 
year plant life where depreciation is sum of year digits for a 10 year 
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period, investment credit is 10 percent, and income tax is 48 percent. 
13 tables, 21 figures. (DLC) 


22802 (SAND—76-5459) Ion plating: concepts and applications. 
Mattox, D.M. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1976. 
Contract E(29-1)-789. 19p. (CONF-761147—1). Dep. NTIS $3.50. 

From 25. symposium of mechanical failures prevention group; 
Gaithersburg, Maryland, United States of America (USA) (3 Nov 
1976). 

In ion plating, the substrate is bombarded by high-energy ions 
to cause sputtering before and during interface formation. This is 
usually done with the substrate immersed in a gas discharge while a 
dc or rf potential is applied to the surface. This results in improved 
adhesion and improved coating properties. The process is described 
in detail, particularly the pre-cleaning, energy deposition, interface 
formation, and film properties. Some of the applications of this 
process in Japan and the U. S. are described briefly. 


22803 Method for the electrolytic copper-plating of niobium. 
Maier, R. (to Siemens A.G., Beriin (Germany, F.R.); Siemens A.G., 
Muenchen (Germany, F.R.)). German(FRG) Patent 1,521,010/C/. 3 
Jul 1975. Sp. (In German). 

3 figs. 

A method is given for the electrolytical copper-plating of 
niobium which cannot be copper-plated by common electrolytical 
methods due to passivation of its surface. In a sudden transition of 
the niobium or niobium-tin superconductor from the superconduct- 
ing into the normal conducting state, as a result of strong magnetic 
flux jumps, a normal conducting parallel conductor has to take over 
the current; a copper coating is particularly favourable here. The 
niobium-tin is mostly in the inner part of the wire or band whereas 
the surface is made of niobium. This niobium surface is now subject- 
ed to a tin vapour atmosphere for 10 to 60 min at temperatures 
between 900 and 1,100°C, whereby a tin layer of less than 0.1 p 
thickness is formed on the niobium surface. Then the surface is 
pickled with a mixture of diluted hydrofluoric and nitric acid. The 
superconductor is then washed and copper-plated in a commonly 
used copper sulphate both. Equipment is also described with which 
it is possible to continually carry out the invented method. 


22804 Superconductor and method for its production. Madsen, 
P.E.; Lee, J.A.; Harwell, D.; Armstrong, D. (to UKAEA London 
Office). German(FRG) Patent 2,543,613/A/. 22 Apr 1976. 37p. (In 
German). 


5 figs. 

A method is described to produce high-field superconductors 
used, e.g., for solenoid coils. In these superconductors, compounds 
with Al5S crystal structure of the general formula A3B are used, 
where the A metal is niobium or vanadium, the B-element preferably 
aluminium, gallium, indium, silicon, germanium or tin. Rods or wires 
of A metal are embedded into a matrix of a carrier metal containing 
the element B (bronze); copper, silver and gold are suitable as carrier 
metals which do not react with the A metal during the heat 
treatment. The AsB compound results then by heating in a tempera- 
ture region in which the bronze remains in contact with the A metal 
in solid state. In order to prevent a sudden transition of the super- 
conductor into the normal conducting state as a result of strong 
magnetic flux jumps, the superconductor must be in closest mechani- 
cal contact with a non-superconducting pure metal high electrical 
and thermal conductivity in order to be stabilized, e.g. copper or 
aluminium. This pure metal, together with the bronze and the 
embedded wires, is mechanically drawn and subjected to heat treat- 
ment. The present invention, above all, deals with a diffusion barrier 
of A metal between the stabilizing metal and the bronze, which 
separates the two materials from each other over their whole length, 
whereby an additional barrier layer of one metal is pushed between 
barrier layer of A metal and bronze which cannot be penetrated by 
ne B element and prevents the fromation of AsB in the diffusion 

arrier. 


22805 Experiences in welding the outer sealing skin of weather 
resistant steel of a reactor containment. Herberg, G. (Interatom, 
Bensberg, Ger.). Schweissen Schneiden; 28: No. 6, 227-228(Jun 1976). 
(In German). 

Sheet, 7 to 14 mm thick of weather resistant WTSt 52-3 steel 
was chosen for the outer skin of the rectangular concrete contain- 
ment of the nuclear power plant SNR 300 now being constructed at 
Kalkar, Federal Republic of Germany. Steps taken to control the 
quality of the weldments and an investigation of the cause for 
microcracks found in the welds by optical microscopy and micro- 
probe analysis are described. The cracks occurred mainly when 
welding rods with alloyed coatings, rather than alloyed cores, were 
used and only rarely in CO$sub 2$ welds. The cracks could be 
— by limiting the copper content of the filler metal to about 

.' Oo. 


22806 Material for hydrogen-contained atmosphere. Weddingen, 
G. (to Brown, Boveri und Cie A.G.). German(FRG) Patent 
2,504,179/A/. 5 Aug 1976. 6p. (In German). 
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Available from Dt. Patentamt, Muenchen (FRG). 

The invention deals with a galvanic process in which steel, 
copper or brass is coated in chromium hydride. This layer prevents 
(to a large extent) the embrittlement of the material in a hydrogen- 
contained atmosphere. 


22807 Tube coil and method of making it. Hemsley, T.B. (to 
Clarke Chapman - John Thompson Ltd.). British Patent 1,446,594/ 
B/. 18 Aug 1976. Sp. 

A method is described for the manufacture of tube coils 
suitable for use in nuclear power plants such as liquid metal cooled 
fast reactor plants, in which coils of helical shape can be used as heat 
exchange elements. It has been proposed to make the coils by 
winding steel tube on to a former or mandrel and applying a hold 
back load to the unwound tubing as it is coiled on the former. This 
has the disadvantage that the coil springs back after the restraining 
load is removed and it is difficult to ensure that the overall diameter 
of the coil is kept within the required tolerance. The method 
described is intended to eliminate this problem. The tube is formed 
to a pre-determined inner radius of curvature and the tubing is coiled 
as it is formed about means having an outer surface the radius of 
curvature of which is larger than the pre-determined inner radius of 
the tube. The coil once coiled about the said means is slightly 
stressed and grips the said means; this avoids spring back of the coil. 
Construction of the said means is described, together with the 

referred manner of coiling the tubing. Suitable apparatus for per- 
‘orming the method is also described. 


22808 Method of producing a conductor, in particular for super- 
conducting cables, consisting of niobium and copper and, if necessary, 
other metals with normal conduction. Diepers, H.; Pfister, H.; Jab- 
lonski, K.H. (to Siemens A.G., Berlin (Germany, F.R.); Siemens 
A.G., Muenchen (Germany, F.R.)). German(FRG) Patent 
eeuee | iy 26 Aug 1976. 6p. (In German). 

igs. 


The invention described applies to a method of producing a 
conductor for superconducting cables, consisting of niobium and 
copper (or another metal with normal electrical conducting). Ac- 
cording to the invention, the copper is evaporated in high vacuum 
on the niobium carrier which has been heated to a temperature of 
150 to 800°C. The invention is illustrated by some figures and two 
practical examples. 


22809 (UCRL-Trans—1531) Methods of preparing flexible su- 
perconductors based on A15 superconducting compounds. Savitskii, 
E.M.; Efimov, Yu.F.; Zvolinskii, O.I. Oct 1976. Translated from pp 
7-14 of Struktura i svoistva sverkhprovodyashchikh materialov, 
Izdatel’stvo Nauka, Moscow, 1974. 15p. Lep. NTIS $3.50. 

Current methods of producing A15 compounds are reviewed. 
It is concluded that the highest technological effectiveness is ob- 
served in the solid-state diffusion technique which makes it possible 
to obtain a material with high isa properties with 
adequate plastic characteristics. (MHR) 


22810 (UCRL-Trans—1532) Effect of quenching from the liquid 
state on the superconducting properties and structure of the alloys 
Nb—Ga and Nb;(Ge,Al). Bychkov, Yu.F.; Kruglov, V.S.; Sizov, 
B.T.; Yakovlev, E.I. Oct 1976. Translated from pp 14-19 of Struk- 
tura i svoistva sverkhprovodyashchikh materialov, Izdatel’stvo 
Nauka, Moscow, 1974. 9p. Dep. NTIS $3.50. 

Quenching from the liquid phase was used to obtain alloys in 
metastable states. Alloys of the Nb-Ga and Nbs(Ge, Al) systems in a 
broad range of concentrations were quenched at cooling rates up to 
10® deg/sec. For low cooling rates, when the grain size after 
quenching is 15 to 20 ym, the alloys have a sharp superconducting 
transition. The results obtained indicate that quenching from the 
liquid phase is a powerful technique that alters the structure of alloys 
—, _— the superconducting transition temperature. 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 22934, 23219 


22811 (CONF-760601—P2, pp 713-722) Measurement of neu- 
tron bire in magnetic structures. Schaerpf, O. (Technische 
Universitaet, Brunswick); Strothmann, H. 1 Sep 1976. 

From Conference on neutron aaa Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976). 

In Proceedings on the conference on neutron scattering. 

Regularly arranged Bloch walls separating domains in whic! 
the angles between magnetization directions are 90° or (with an 
applied field) 56.2°, allow the refraction to be measured in the case 
where only a magnetization component is reversed at the boundary. 
The results of very precise angle measurements are described by a 
simple continuum model of refraction, from a solution of the Schroe- 
dinger equation. This shows that the fundamental dependence of 
magnetic scattering on the magnetization component normal to the 
scattering vector, given by Halpern and Johnson, in this case does 
not give the correct description. 
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22812 (CONF-760601—P2, pp 1028-1036) Structure factor of 
liquid aluminum by neutron diffraction. Eder, O.J.; Kunsch, B. (Oes- 
terreichische Studiengesellschaft fuer Atomenergie Forschungszen- 
trum, A-2444 Seibersdorf). 1 Sep 1976. 

From Conference on neutron scattering; Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976). 


In Proceedings of the conference on neutron scattering. 
The structure factor S(Q) of liquid aluminum has been mea- 
sured in the temperature region 680 to 840°C, where at 775°C a 


discontinuity in the shear viscosity vs. temperature curve had previ- 
ously been reported by Lihl et al. A Q-range from 0.5 to 17 A~? has 
been covered. In contrast to observations by Okazaki et al. S(Q) has 
—_ found to change smoothly without alteration of its general 
shape. 
22813 (CONF-760601—P2, pp 1094-1102) Perfect crystal neu- 
tron interferometer: a tool for novel and precise measurement. Bau- 
spiess, W. (Institut Laue-Langevin, Grenoble Cedex, France); Bonse, 
U.; Rauch, H. 1 Sep 1976. 

From Conference on neutron cores Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976). 

In Proceedings of the conference on neutron scattering. 

After the first successful realization of a crystal-diffraction 
neutron interferometer the instrument has been further developed to 
be capable of accurate measurement of phases of neutron waves. The 
results of the application of the interferometer to the precision 
measurement of coherent scattering lengths of a number of materials 
are presented. In these measurements the neutron wavelength effec- 
tively used in the interferometer was defined by a Si-Ge bicrystal 
combination acting as a monochromator of suitable wavelength 
resolution. Furthermore the effects of simultaneous phase shifts and 
spin rotation on neutron waves were measured. The influence of 
vibrations, thermal disturbances, mechanical stresses and errors of 
—- on the phase pattern was investigated and minimized. The 
energy flow within the instrument was measnred and compared with 
theoretical energy distributions calculated from the dynamical 
theory of neutron diffraction adapted to the case of three consecu- 
tive diffracting crystal plates. It was found that even with an 
incident beam of very limited width there may be a nonuniform 
phase distribution across the outgoing beams resulting in a consider- 
able loss of fringe contrast. Neutron interferometers with geometries 
avoiding most of the phase inhomogeneities are discussed. 


22814 (CONF-760601—P2, pp 1110-1116) Gamma rays and/or 
neutrons. Yelon, W.B. (Univ. of Missouri, Columbia). 1 1976. 

From Conference on neutron scattering; Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976). 

In Proceedings of the conference on neutron scattering. 

Since intense sources of gamma rays can be produced at many 
of the reactors used for neutron scattering, it is natural to use these 
sources as a complement to neutron scattering. The simplest use of 
gamma rays is as a probe for determining the quality of a neutron 
sample since the absorption lengths for neutrons and gamma rays are 
comparable and the resolution for gamma rays is superior to the 
neutron resolution. Due to the reduced extinction and absorption at 
short wavelength, gamma-ray diffraction may give more accurate 
crystallographic data than X-rays, which may be combined with 
neutron data, particularly at short wavelength, to give accurate 
electron density maps. As a further extension, the intrinsic energy 
resolution of the gamma rays is sufficiently good to permit inelastic 
scattering measurement to be performed using a number of different 
techniques. As a complement to neutron scattering this is a very 
exciting prospect, since one is able to measure at very large Q and on 
specimens which are high neutron absorbers, e.g., “He. Installation 
of a gamma ray facility is proceeding at the MURR to be used in 
exploiting intense, monoenergetic beams of gamma rays. Details of 
the installation are given along with discussions of the various 
experimental applications of gamma rays. 


22815 (CONF-760601—P2, pp 1151-1158) Neutron properties of 
curved monochromators. Albertini, G. (Univ., Ancona, Italy); Boeuf, 
A.; Lagomarsino, S.; Mazkedian, S.; Melone, S.; Rustichelli, F. 1 Sep 


1976 

From Conference on neutron scattering; Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976). 

In Proceedings of the conference on neutron scattering. 

Several experimental data on the neutron reflectivity of 
curved monochromators obtained by different physicists are inter- 
preted by using a simple model for deformed crystals based on the 
dynamical diffraction properties of perfect crystals. 


22816 (CONF-760601—P2, pp 873-877) Inelastic neutron scat- 
tering measurements on CeAl; and Ceo sTho 2. Edelstein, A.S. (Ar- 
onne National Lab., IL); Majewski, R.; Sinha, S.K.; Brun, T.; 
elizzari, C.A.; Child, H.R. 1 Sep 1976. 
From Conference on neutron scattering; Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976). 
In Proceedings of the conference on neutron scattering. 
Inelastic neutron scattering measurements have determined 
that the spectrum of Ceo.sTho.2 at 170°K consists of a single quasi- 
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elastic peak of width GAMMA approximately equal to 12 MeV. 
Besides a narrower quasi-elastic peak the spectrum of CeAl; also 
shows a crystal field splitting of Teco I 5 MeV. The tempera- 
ture dependence of the width GAMMA of the quasielastic peak ter 
each system is best fitted by a model which includes an intrinsic 
relaxation mechanism as well as the Korringa mechanism. The 
magnitude of GAMMA also indicates the hybridization of the Ce 
moment with the conduction electrons. 


22817 (CONF-760956—2) Band structure studies of actinide sys- 
tems. Koelling, D.D. (Argonne National Lab., Ill. (USA)). 1976. 
Contract W-31-109-ENG-38. 14p. Dep. NTIS $3.50. 

From 2. international conference on the electronic structures 
on the actinides; Wroclaw, Poland (13 Sep 1976). 

The nature of the f-orbitals in an actinide system plays a 
crucial role in determining the electronic properties. It has long been 
realized that when the actinide separation is small enough for the f- 
orbitals to interact directly, the system will exhibit itinerant electron 
properties: an absence of local moment due to the f-orbitals and 
sometimes even superconductivity. However, a number of systems 
with the larger actinide separation that should imply local moment 
behavior also exhibit intinerant properties. Such systems (URhs, 
UlIrs, UGes, UC) were examined to learn something about the other 
f-interactions. A preliminary observation made is that there is appar- 
ently a very large and ansiotropic mass enhancement in these sys- 
tems. There is very good reason to believe that this is not solely due 
to large electron—electron correlations but to a large electron— 

honon interaction as well. These features of the “non-magnetic”, 
large actinide separation systems are discussed in light of our results 
to date. Finally, the results of some recent molecular calculations on 
actinide hexafluorides are used to illustrate the shielding effects on 
the intra-atomic Coulomb term U/sub f-f/ which would appear in 
any attempt to study the formation of local moments. As one 
becomes interested in materials for which a band structure is no 
longer an adequate model, this screened U/sub ff/ is the significant 
parameter and efforts must be made to evaluate it in solid state 
systems. 


22818 Symmetric stacking fault nodes in anisotropic crystals. 
Scattergood, R.O. (Argonne National Lab., IL); Bacon, D.J. Acta 
Metall.; 24: No. 8, 705-716(Aug 1976). 

The equilibrium configurations of symmetric, 3-fold stackin 
fault nodes in fcc crystals were determined by a linear elastic self- 
stress method which accounts for the combined effects of dislocation 
interaction and elastic anisotropy. Based on the results, a set of 
empirical equations was developed which compactly summarizes the 
solution to the anisotropic node problem, and which can be used to 
analyze node measurements. In principle, the stacking fault energy y 
and the dislocation core radius ro can be obtained from node mea- 
surements; however, analysis of data for silver displayed too much 
scatter for both values to be reliably extracted, and a best fit value of 
Y = 23.5 erg/cm? was obtained with the assumption of ro = b. The 
appropriate choice of the Poisson ratio and shear modulus to obtain 
an isotropic approximation to the anisotropic node problem was 
given, and the deviations from isotropy in the node configurations 
were rationalized, qualitatively, in terms of the line tension of the 
partial dislocations. 


22819 Criteria for solid solution formation in NFE alloys. Giri- 
falco, L.A. (Univ. of Pennsylvania, Philadelphia). Acta Metall.; 24: 
No. 8, 759-791(Aug 1976). 

The first order, nearly free electron (NFE) theory of metals is 
applied to homovalent, random, binary alloys. It is found that the 
volume d dent energy of mixing for such alloys can never be 
negative, though it can be quite small. The fundamental parameter 
that determines the volume dependent properties of metals and 
alloys is an ionic core radius (related to the cut-off radius of the 
empty core potential) which can be computed from the density of 
the pure metals. It was found that systems for which the theoretical 
energy of mixing was less than 10-* Rydbergs per valence electron 
form solid solutions, while others do not. This result is easily 
expressed as a requirement that the ion core radii differ by less than 
approximately 13% for divalent alloys and approximately 20% for 
monovalent alloys. Application of these criteria to a large number of 
alloys shows that they predict whether or not extensive solid solu- 
tion will take place with reasonable success. The theory also shows 
that Vegard’s law is very nearly valid in NFE random alloys. This is 
in general agreement with experiment. 


22820 Layer growth in Au—Pb/In solder joints. Yost, F.G.; 
Ganyard, F.P.; Karnowsky, M.M. (Sandia Labs., Albuquerque, 
NM). Metall. Trans., A; 7: No. 8, 1141-1148(Aug 1976). 

The solid state reaction between a Pb-In solder alloy and thin 
film Au has been investigated at ten aging temperatures ranging 
from 70 to 170°C. Also, bulk Au-solder samples were aged at 150°C 
for metallographic analysis. No significant difference was found 
between the aging behavior of thin and bulk Au specimens. A thin 
single phase layer of AugIn, was found adjacent to Au while a thick 
two-phase layer of AuIn2 and Pb was found between AusIn, and 
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solder. The Pb phase was shown to have considerat'e mobility and 
able to ripen at room temperature. Peculiar planar interface instabil- 
ities and voids in the Au-AugIn, interface were found. Although the 
total layer thickness vs aging time data could be closely fitted with a 

wer law relationship, it was shown that a linear relationship also 
Fits well and is consistent with accepted metallurgical concepts. An 
activation energy of 0.61 eV was found by regression analysis of the 
intermetallic growth kinetics. 


22821 Au—In—Pb system: the Au—In2—Pb portion. Kar- 
nowsky, M.M.; Yost, F.G. (Sandia Labs., Albuquerque, NM). 
Metall. Trans., A; 7: No. 8, 1149-1156(Aug 1976). 

The Au-In-Pb system was investigated in the AulIn-In-Pb 
portion of the system. Pb-AuIn and Pb-Aulnz quasibinary systems 
were found: the first, consisting of a eutectic and a monotectic 
reaction and the second, a eutectic with an inflection in the liquidus. 
The chief source of information was differential thermal analyses 
and verification by metallography, x-ray diffraction and —— 
analyses. Four isothermal reactions were found. Verification of these 
events and the isopleth from 50-50 wt percent Pb-In, a typical solder, 
to approximately 47 wt percent Au are given. 


22822 Optical diffraction from lattice images of alloys. Sinclair, 
R.; Gronsky, R.; Thomas, G. (Univ. of California, Berkeley). Acta 
Metall.; 24: No. 9, 789-796(Sep 1976). 

Optical diffraction patterns have been obtained from optimum 
lattice images of partially ordered CusAu and spinodally decom- 

Au—Ni alloys. These diffraction results show excellent agree- 
ment with the corresponding portions of electron diffraction pat- 
terns, indicating that a direct correlation exists between the lattice 
images and the atomic lattices of the alloys studied. It must be borne 
in mind that in general the optical diffractogram and the electron 
diffraction pattern may contain different information because of the 
contrast transfer in the electron microscope, and this will particular- 
ly affect reflections with larger scattering angles usually outside the 
objective aperture. Compared with conventional 100 kV selected 
area electron diffraction, the optical diffraction technique makes 
possible an outstanding improvement in field limitation, where the 
area contributing diffraction information may be reduced by over 
three orders of magnitude to 10A diameter. A quantitative analysis 
of the spinodal and ordering transformations by combined lattice 
imaging and optical diffraction provides experimental detail on an 
extremely localized scale. The results are in agreement with conven- 
tional experimental results and modern theories of phase transforma- 
tions and illustrate an exciting new approach to gaining information 
—_ localized atomic mechanisms of phase transformations in 
alloys. 


22823 Relation between the formation energy of a vacancy and 
the nearest neighbor interactions in pure metals and liquid metals. 
Doyama, M. (Univ. of Illinois, Urbana); Koehler, J.S. Acta Metall.; 
24: No. 9, 871-879(Sep 1976). 
The nearest neighbor interaction model was used to describe 
ure metals and liquid metals. The interaction was assumed to be 
independent of the distance between atoms for small changes near 
the solid spacing. Two interaction models are considered. For one, 
the potential of atoms infinitely separated is taken to be zero (uni- 
form dilatation method). For the other, the electron density is kept 
constant (constant volume method). For constant dilatation method, 
“ghost” bonds are considered. The relation between the interaction 
energy between atoms, E/sub AA/, the cohesive energy E/sub coh/ 
and the “ghost” bond between a vacancy and an atom E/sub AV/ is 
clarified. E/sub AV/ approximately 0.35 E/sub AA/ approximately 
0.7 E/sub coh//Z/sub s/. Z/sub s/ is the coordination number. The 
formation energy of a vacancy E/sub V//sup F/ approximately - 
0.29 E/sub coh/ = Z/sub s/ RT/sub m//(Z/sub s/ — Z/sub 1/). R 
is the gas constant, T/sub m/ melting temperature, Z/sub 1/ is the 
average number of nearest neighbors in liquid state. These relations 
are valid for all metals independent of crystal structures. 


22824 (UCRL-Trans—1530) Effect of pressure on the supercon- 
ducting transition of NbizAbGe. Ageev, N.V.; Alekseevskii, N.E.; 
Shamray, V.F. Oct 1976. Translated from pp 3-6 of Struktura i 
svoistva sverkhprovodyashchikh materialov, Izdatel’stvo Nauka, 
Moscow, 1974. 7p. Dep. NTIS $3.50. 

The crystal structure and superconducting transition of sam- 
ples of NbizAlsGe were studied after mechanical treatment and 
under pressure. The samples studied were: powdered samples pre- 
~ by grinding in a mortar and samples obtained as a result of 
racture by axial compression of compact samples under a load of 20 


T/cm? and after grinding. The mechanical treatment of compacts of 
Nbi2AlsGe led to blurring of the superconducting transition and to a 
shift of the transition to lower temperatures. (MHR) 


22825 Positron-annihilation momentum profiles in aluminum: 
Core contribution and the independent-particle model. Lynn, K.G.; 
MacDonald, J.R.; Boie, R.A.; Feldman, L.C.; Gabbe, J.D.; Robbins, 
M.F.; Bonderup, E.; Golovchenko, J. (Brookhaven National Labora- 
tory, Upton, New York 11973). Phys. Rev. Lett.; 38: No. 5, 241- 
244(31 Jan 1977). 
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The momentum profiles from positron annihilation with core 
electrons in Al have been observed with a recently developed two- 
detector Doppier-broadening technique. Independent-particle-model 
(IPM) calculations are in good agreement with the experimental 
results beyond twice the Fermi momentum and suggest the absence 
of strong positron-electron correlation effects in region. Com- 
parisons of calculations with properly normalized momentum pro- 
files indicate that high-momentum core contributions may provide 
information on the nature of vacancy-type defects and self-trapping 
effects. (AIP) 


MECHANICAL PROPERTIES 


REFER ALSO TO CITATION(S) 21842, 22237, 22278, 22288, 
22289, 22431, 22576, 22919, 22942 


22826 (BNL-NUREG—50574) Correlation of high- and low- 
cycle fatigue data for Incoloy-800H. Soo, P.; Chow, J.G.Y. (Brook- 
haven National Lab., Upton, N.Y. (USA)). Oct 1976. Contract EY- 
76-C-02-0016. 57p. Dep. NTIS $4.50. 

High-cycle and ultrasonic fatigue data were obtained for 
Incoloy-800H and an attempt has been made to correlate them with 
available low-cycle data from the literature. Basic differences exist 
between the three test procedures since the first two involve load 
control at small amplitudes and high cyclic frequencies, whereas 
low-cycle testing involves strain control at higher amplitudes and 
slower strain rates. For tests in the range 70 to 1400°F it is shown 
that the low- and high-cycle fatigue curves may be correlated as a 
function of stress if the stable stress levels for the low-cycle experi- 
ments are taken to be the effective value. For correlations as a 
function of strain there is also good agreement between the low- and 
high-cycle data provided that the effective strains for the latter are 
obtained from cyclic stress-strain curves. Stress-to-strain conversions 
by the use of Young's moduli are not acceptable since they do not 
take into account the plastic deformation which occurs during 
straining. For ultrasonic fatigue the endurance limit at 1100°F is 
much lower than the value for high cycle testing. The lower limit is 
probably associated with very local plastic deformation which possi- 
bly causes sub-surface crack initiation. 


22827 (CONF-760819—16) Elevated temperature cyclic defor- 
mation of stainless-steel and interaction effects with other modes of 
deformation. Turner, A.P.L. (Argonne National Lab., Ill. (USA)). 
1976. Contract W-31-109-ENG-38. 6p. Dep. NTIS $3.50. : 

From 2. international conference on the mechanical behavior 
of materials, Federation of Materials Societies; Boston, Massachu- 
setts, United States of America (USA) (16 Aug 1976). 

Since pertinent information concerning the deformation histo- 
ry of a material is stored in its current structure, an attempt has been 
made to determine the number of state variables necessary to unique- 
ly describe the material's present condition. An experimental pro- 
gram has been carried out to determine the number of state variables 
which is uired to describe the tensile test, cyclic, and creep 
behavior of stainless steel at elevated temperature. Tests have 
been conducted at 300°C and 560°C which correspond to homolo- 
gous temperatures of '/3 and '/2, respectively. The experiments 
consisted of subjecting samples to deformation histories during 
which the mode of deformation was changed so that two material 
responses could be measured for the same state of the material. 
Results strongly suggest that at least two state variables are neces- 
sary. (SDF) 


22828 (CONF-761107—3) Multiaxial creep-fatigue life analysis 
using strainrange partitioning. Manson, S.S.; Halford, G.R. (Case 
Western Reserve Univ., Cleveland, Ohio (USA); National Aeronau- 
tics and Space Administration, Cleveland, Ohio (USA). Lewis Re- 
search Center). 1976. Contract W-7405-ENG-26;SUB-4234. Sip. 
Dep. NTIS $4.50. 

From Annual meeting of the American Society of Mechani- 
cal Engineers; New York, New York, United States of America 
(USA) (29 Nov 1976). 

Strain-Range Partitioning is a recently developed method for 
treating ——_ interaction at elevated temperature. Most of 
the work to date been on uniaxially loaded specimens, whereas 
practical applications often involve load multiaxiality. This 
shows how the method can be extended to treat multiaxiality 
through a set of rules for combining the strain components in the 
three principal directions. Closed hysteresis loops, as well as plastic 
and creep strain ratcheting, are included. An application to hold- 
time tests in torsion is used to illustrate the approach. 


22829 (CONF-761107—5) Estimating heat-to-heat variation 
from a statistician's of view. Hebble, T.L. (Oak Ridge National 
Lab., Tenn. (USA)). 1976. Contract W-7405-ENG-26. 32p. Dep. 
NTIS $4.00. 

From Annual meeting of the American Society of Mechani- 
cal Engineers; New York, New York, United States of America 
(USA) (29 Nov 1976). 
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Heat-to-heat variability is the change in results that occurs 
when the same tests under the same conditions are applied to 
samples from different heats of the same material. Heat-to-heat 
variability reflects, —— other things, difference in chemistry and 
in processing history. Published Japanese tensile and creep tests on 
types 304 and 316 stainless steel tube are used to illustrate the 
analysis of variance technique as a tool for isolating heat-to-heat 
variation. The importance of the underlying model and the role of 
replication are indicated. Finally, confidence intervals and tolerance 
limits are computed from numerical estimates of heat-to-heat vari- 
ation. 17 tables. 


22830 (CONF-761107—14) Concept of separation in 
for L.F. (General Elec- 


life prediction for time-dependent fatigue. 
tric Co., Schenectady, N.Y. (USA)). 1976. Contract W-7405-ENG- 
26;SUB-4093. 37p. Dep. NTIS $4.00. 

From Annual sae py Pad the American Society of Mechani- 
cal Engi ; New York, New York, United States of America 
(USA) (29 Nov 1976). 

Two methods are described to improve the predictive capa- 
bility of the frequency-modified fatigue equations for time-dependent 
fatigue. These built-on the earlier approach and are applicable to 
severely unbalanced hysteresis loops. Compari e with var- 


ious wave-shape investigations show favorable results. A new form 
of hysteresis loop is introduced utilizing frequency separation con- 
cepts. 4 tables, 11 fig. 


22831 (COO—3476-14) Applications of microdynamics and lat- 
tice mechanics to problems in plastic flow and fracture. 


report, January 1, 1976—December 31, 1976. Bilello, J.C.; Liu, J.M. 
(State Univ. of New York, Stony Brook (USA). Dept. of Materials 
Science). 1976. Contract EY-76-S-02-3476. 28p. Dep. NTIS $4.00. 
Research in pro; has concentrated on experimental stud- 
ies of the temperature dependence of crack propagation in molybde- 
num single crystals, on a theoretical investigation of screw disloca- 
tions via lattice dynamic methods and on the crystal growth of 
niobium—molybdenum alloys. Cleavage observations at 77°K for 
100] oriented molybdenum crystals revealed significant plastic re- 
tion at the crack-tip. Raising the temperature to 298°K causes 
“slow” crack growth to occur, but only when the macroscopic 
ae limit is exceeded. The implications of these findings 
with respect to cleavage energetics is discussed. Lattice dynamics 
calculations on a model crystal have determined the local optical 
mode frequencies and inelastic neutron scattering cross section for 
screw dislocation arrays. A method of assessing the screw disloca- 
tion core energy from such data is indicated. Finally a series of Nb— 
Mo alloy crystals of homogeneous composition and controlled mi- 
crostructure have been produced. 


22832 (HEDL-TME—76-62) Effects of test temperature, strain 
rate, and thermal exposure on the tensile properties of Alloy 600. 
Steichen, J.M.; Ward, A.L. (Han gineering Development 
Lab., Richland, Wash. (USA)). Jul 1976. Contract EY-76-C-14-2170. 
32p. . NTIS $4.00. 

tensile a of annealed and thermally exposed 
Alloy 600 have been c terized for test and exposure tempera- 
tures to 760°C (1400°F) and strain rates to 1.0 sec™*. Results indicate 
strength properties and ductility of annealed material are not greatly 
influenced by strain rate for temperatures to 538°C (1000°F). At the 
higher temperatures (649 and 760°C) strength properties substantial- 
ly increase with strain rate. Ductility at these temperatures is con- 
trolled by fracture mode (transgranular versus intergranular) and 
dynamic recrystallization. Thermal exposure at 538°C (1000°F) for 
durations to 10,000 hours has little effect on tensile properties. 
Exposure at temperatures of 649 and 760°C (1200 and 1400°F) 
progressively reduces strength and improves ductility as a result of 
carbide dissolution and grain growth. 


22833 (LA-UR—76-1413) Experimental studies of yield phenom- 
ena in biaxially loaded metals. Hecker, S.S. (Los Alamos Scientific 
Lab., N.Mex. (USA)). 1976. Contract W-7405-ENG-36. 33p. 
(CONF-761107—1). Dep. NTIS $4.00. 

From Annual meetin = the American Society of Mechani- 
cal Engineers; New York, New York, United States of America 
(USA) (29 Nov 1976). 

Realistic materials properties input represents one of the 
major limitations in computer stress analysis in the plastic range. 
Lack of data on the response of many structural materials to multiax- 
ial loading requires modeling plastic behavior. Such models can at 
best predict the response of a limited class of materials for a limited 
range of loading. A summary of biaxial plasticity experiments on 
metals is presented to provide a testing ground for such models and 
to serve as a reference guide for materials that may be of practical 
interest. Most of the work has been done on materials assumed to 
exhibit time-and-pressure-independent plastic flow. Special attention 
is focused on initial and subsequent yield conditions and stress-strain 
relations. Some specific examples of material behavior that does not 
fall within the assumptions of classical plasticity theories are dis- 
cussed. These include time-dependence as evidenced in creep, cyclic 
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loading and strain-rate effects, pressure dependence, large strain 
pe ec i changes and failure laws. 15 figures, 277 
erences. 


22834 (LA-UR—76-2286) Measurement of an equation-of-state 
point for molybdenum at very high pressure. Ragan, C.E. III; Silbert, 
M.G.; Diven, B.C. (Los Alamos Scientific Lab., N.Mex. (USA)). 
1976. Contract W-7405-ENG-36. 12p. (CONF-761127—4). Dep. 
NTIS $3.50. 

1976) From 5. IAEA PNE technical meeting; Vienna, Austria (Nov 


A shock was generated by rapidly fission heating a slab of 
235 by were be to neutrons at approximately 1 m from a nuclear 
explosion and wing it to expand into an adjacent sample of the 
material to be studied. A point on the molybdenum equation of state 
was determined at a — of 2.0 TPa (20 Mbar) by measuring 
directly both the shock velocity and the particle velocity behind the 
shock. The shock velocity was obtained by measuring the transit 
time of the planar shock between positions at two depths in the 
molybdenum. This time interval was determined by observing the 
light flashes produced when the shock reached free surfaces located 
at the two depths. The particle velocity was obtained by observing 
the Doppler shifts of six neutron resonances in the neutron energy 
region from 200 to 800 eV in the moving, shocked molybdenum. 
The pressure and density derived from this pair of velocity measure- 
ments, made to an accuracy of +- 5 percent, are 20 Mbar and 25 g- 
cm™*, respectively. This experiment represents the first direct deter- 
mination of a point on the equation-of-state of any material in this 
pressure region, and the resulting data point is in good agreement 
with theoretical estimates. It appears that errors in both the shock 
velocity and the particle velocity can be reduced to approximately 
+- 2 t in an improved measurement, resulting in a well- 
defined point on the equation of state for molybdenum, which can be 
used as a standard in future impedance-matching experiments. 


22835 (ORNL—5175) Influence of laboratory annealing on ten- 
sile properties and time-independent design stress intensity limits for 
type 304 stainless steel. Sikka, V.K.; Hebble, T.L.; Booker, M.K.; 
Brinkman, C.R. (Oak Ridge National Lab., Tenn. (USA)). Dec 1976. 
Contract W-7405-ENG-26. 44p. AT. 

The influence of reannealing (laboratory annealing) on yield 
and ultimate tensile strength values of 20 heats of type stainless 
steel was determined. Strain-rate sensitivity of a single heat in the 
reannealed condition was determined. The reannealed properties 
were used to determine the influence of reannealing on time-inde- 
—_ allowable stresses. The major findings are as follows: (1) 

eannealing lowered the 0.2 percent yield strength versus test 
temperature curve by approximately 34 MPa (5 ksi) for test tempera- 
tures in the range of room temperature to 649°C (1200°F). It 
—- only a negligible change in ultimate tensile strength. (2) 
th yield and ultimate tensile strengths showed different strain-rate 
sensitivities at different temperatures. (3) The S/sub m/ values for 
the reannealed condition were 24 to 28 MPa (3.5 to 4 ksi or 28 
percent) lower than the values presently found in ASME Code Case 
1592. (4) It appears that the influence of reannealing on the S/sub m/ 
value is sufficient to warrant the consideration of separate values of 
S/sub m/ in Sect. III of the Boiler and Pressure Vessel Code and 
Code Case 1592 based on both “as-received” and reannealed condi- 
tions. 
22836 (ORNL—5202) Materials applications and mathematical 
of the rational polynomial creep equation. Hobson, D.O.; 
Booker, M.K. (Oak Ridge National Lab., Tenn. (USA)). Dec 1976. 
Contract W-7405-ENG-26. 28p. AT. 

Components in elevated-temperature structural systems must 
be designed to avoid the occurrence of excessive creep strain under 
a given load-temperature history. One of the means for relating 
creep strain to time, stress, and temperature is through the develop- 
ment of a creep equation, that is, an analytical expression of creep 
strain as a function of those three variables. Many forms of creep 
equations have been proposed. A recently popular form is the 
rational polynomial creep equation which has been successfully used 
for several materials, including types 304 and 316 austenitic stainless 
steel. This a describes the analytical properties of this equation, 
which contributes to its great simplicity and flexibility in use. Also, 
the applications of the equation to individual materials are briefly 
reviewed. 14 fig. 


22837 (ORNL—5223) Examination of a failed transition weld 
and the associated base metals. Gray, R.J.; King, J.F.; Leit- 


joint 
naker, J.M.; Slaughter, G.M. (Oak Ridge National Lab., Tenn. 


(USA)). Jan 1977. Contract W-7405-ENG-26. 42p. Dep. NTIS $4.00. 

examination was made of a failed transition weld joint 
taken from a coal-fired utility boiler after a service life of 17 years. 
The failed pipe joint (2'/2-in. OD x 0.520-in. wall) consisted of a 
weld between 2'/, Cr—1 Mo ferritic steel and type 321 stainless steel 
with Inconel 132 filler metal. Several diagnostic approaches were 
followed in the study of this failure. It was not possible to determine 
the exact mechanism and precise location for failure initiation but the 
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crack causing failure did initiate and pro gate in a narrow band in 
the heat-affected zone of the ferritic 2’/, Cr—1 Mo steel. A semicon- 
tinuous globular phase was found in some areas of this region and, 
where prevalent, the crack propagated through it. Several other 
results are presented along with both qualitative and quantitative 
information on precipitates extracted from the weld and base metals. 
5 tables, 24 figures. (auth) 


22838 (SAND—76-9126A) Fracture toughness behavior of 
unaged beta-III titanium. Rack, H.J. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). 1976. Contract E(29-1)-789. 6p. (CONF-770502—1). 
Dep. NTIS $3.50. 

From Symposium on toughness of titanium; Toronto, Canada 
(1 May 1977). 

The alloy composition is 10.2 Mo, 5.8 Zr, 4.7 Sn, 0.03 Fe, 
0.014 N, 0.02 C, 0.13 O, bal. Ti. The fracture toughness increases 
with the solution treatment, but this effect lessens with decreasing 
test temperature. Solution treating above the beta transus resulted in 
a fracture toughness insensitive to test temperatures above 273°K; 
below, the toughness decreased almost linearly to 77°K. Sub-transus 
treated alloy exhibited a linear toughness decrease over the entire 
temperature range. SEM observations are reported. (DLC) 


22839 (SAND—76-6038) Effect of temperature on the mechani- 
cal properties of uranium. Savitskii, E.M.; Tylkina, M.A.; Terekhova, 
V.F. Translated from Tr. Inst. Metall. im. A. A. Baikova, Akad. Nauk 
SSSR; No. 11, 133-142(1962). 22p. Dep. NTIS $3.50. 

Various mechanical properties of uranium were studied at - 
196 to 1100°, under low-speed and impact loading. The plasticity and 
resistance to deformation vary by some orders of magnitude as 
function of temperature. All the mechanical properties under study, 
especially under impact loading, indicate that uranium passes 
through brittle and plastic ranges as it is heated from near absolute 
zero to the melting point. The brittle and plastic zones in uranium 
are related to the three polymorphous modifications. It was found 
that beta uranium (orthohombic) is responsible for the brittleness of 
uranium, especially under impact loading. The high plastic proper- 
ties of gamma uranium (bcc) affirm the rule that the 7, 
ture modifications of polymorphous metals are plastic. The method 
of mechanical testing is sufficiently reliable for determining the 
temperatures of the polymorphous transitions in uranium. 12 figures. 


22840 Primary and secondary creep properties for zircaloy clad- 
ding at elevated temperatures of interest in accident analyses. Clen- 
dening, W.R. (Westinghouse Canada Ltd., Hamilton, Ontario). pp 
9p, Paper C2/6 of In Structural mechanics in reactor technology. 
Vol. 1. Jaeger, T.A. (comp.). Amsterdam, The Netherlands; North- 
Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

A study was made of the creep behaviour at elevated tem- 
peratures, in an isothermal argon environment, for unirradiated 
polycrystalline-Zircaloy-clad tubes used for nuclear reactor fuel. 
The tubes were in the as-received condition (70% area reduction 
followed by 520°C stress relief) and a constant uniaxial load was 
applied. The tests are part of the information currently being ob- 
tained to develop a model of fuel behaviour during a hypothetical 
loss of coolant accident (LOCA). 


22841 Fracture toughness of narrow-gap welded joints in the 
nuclear pressure vessel steel 22 NiMoCr 37. Henderson, I.D.; Stet- 
fens, H.D. (Institut fuer angewandte Materialforschung, Bremen, 
Germany). pp 12p, Paper G5/3 of In Structural mechaics in reactor 
technology. Vol. 3. Jaeger, T.A. (comp.). Amsterdam, The Nether- 
lands; North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

The mechanical testing of Narrow-Gap welded joints in 100 
and 200 mm thick sections of the steel 22 NiMoCr 37 has revealed 
that the weld metal, and not the HAZ or the weld metal-parent 
metal boundary, is the critical region. This modified gas shielded 
welding process operates with a very low heat input in the order of 
6.500 J/cm/pass and the combination of smaller diameter welding 
wires and high welding speeds contributes to the excellent joint 
properties in the as-welded conditions. To investigate the effect of 
preheating and post-welding heat treatment on the mechanical prop- 
erties of Narrow-Gap welds, tensile, notch impact, flat bend and 
fracture toughness test specimens were extracted from joints welded 
with various conditions. 


22842 Anisotropic theory and the measurement and use of the 
anisotropic factors for Zircaloy-4 fuel sheaths. Hunt, C.E.L. (Atomic 
Energy of Canada Ltd., Chalk River, Ontario. Chalk River Nuclear 
Labs.). pp 12p, Paper C2/9 of In Structural mechanics in reactor 
technology. Vol. 1. Jaeger, T.A. (comp.). Amsterdam, The Nether- 
lands; North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Theories of the anisotropic mechanical behaviour of materials 
were examined and the applicability of the simplified theory of Hill 
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to predict the mechanical behaviour of Zircaloy-4 nuclear fuel 
sheaths is discussed. Values of the three tensile anisotropic factors 
required by Hill's theory were obtained from three simple mechani- 
cal tests: longitudinal tensile, free end burst and closed end burst 
tests. These values were found to depend on the metallurgical 
condition of the tube and on the amount of strain. For this latter 
reason the Knoop microhardness method of Wheeler and Ireland 
was shown to be unsatisfactory. To check the applicability of Hill's 
theory to Zircaloy-4 nuclear fuel sheathing tests were done on tubes 
in the as-received condition (cold-worked plus stress relieved at 
about 520°C) by internally pressurizing and then heating them at a 
constant rate of 25°C-s~! to a predetermined temperature, at which 
~~ the pressure was vented. This work shows that under tensile 
oading conditions, provided the metallurgical condition and hence 
the appropriate anisotropic factors are known, Hill's ———- 
theory of mechanical behaviour can be applied to Zircaloy-4 fuel 
sheaths. The anisotropic factors can be measured at room tempera- 
ture using simple tests and applied to elevated temperature behav- 
iour. The values of the anisotropic factors vary with metallurgical 
condition and plastic strain. 


22843 New experimental method on brittle fracture propagation 
arrest characteristics of welded steel plate. Miya, K. (Tokyo Univ. 
(Japan). Nuclear Engineering Research Lab.); Minami, K. (Nippon 
Steel Corp., Tokyo); Ando, Y. (Tokyo Univ. (Japan). Faculty of 
peg pp 12p, Paper G5/6 of In Structural mechanics in 
reactor technology. vol. 3. Jaeger, T.A. (comp.). Amsterdam, The 
Netherlands; North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

The usual ESSO test has not been successful for the propaga- 
tion arrest test of the welded part. The paper shows a new type 
specimen which is a modification of the usual ESSO specimen with 
regard to notch geometry. It is machined with a chevron notch 
instead of a usual straight on. The brittle crack that starts from the 
chevron notch goes along the weld bead because of higher mechani- 
cal constraint near the notch root. Three kinds of steels were here 
used and welded by three kinds of welding methods: manual weld- 
ing, submerged arc welding, and electro-gas welding. In order to 
search the correlation between Charpy impact test results and frac- 
ture toughness, Charpy tests by 2 mm V-notch and chevron notch 
were conducted. The transition temperature of chevron notch is 
higher that that of 2 mm V-notch because of higher mechanical 
constraint. The conclusions are discussed. 


22844 Study of strain distribution in stainless steel fuel rod 
cladding. Rand, R.A.; Wilkinson, J.P.D.; Trantina, G.G. (General 
Electric Co., Schenectady, N.Y. (USA). Research and Development 
Center). pp 15p, Paper C2/3 of In Structural mechanics in reactor 
technology. Vol. 1. Jaeger, T.A. (comp.). Amsterdam, The Nether- 
lands; North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

A general method is described for calculating stress and strain 
distributions that may occur in stainless steel cladding during a given 
power transient. The method is based on a generalized plane strain 
finite element model of a fuel rod segment used in conjunction with 
a finite element code developed specifically to account for the 
dominant material effects of creep and plasticity in both the fuel and 
cladding. Estimates of the appropriate material properties for stain- 
less steel and for a mixed oxide fuel were obtained from the literature 
and were used in the finite element analyses. 


22845 Work hardening and mechanical equation of state in some 
metals in monotonic loading. Wire, G.L.; Ellis, F.V.; Li, C.Y. (Cor- 
nell Univ., Ithaca, NY). Acta Metall.; 24: No. 7, 677-685(Jul 1976). 

The work hardening coefficients of Type 316 stainless steel 
niobium, and 1100 aluminum alloy are measured in tensile tests. It is 
demonstrated experimentally that in the measured stress, plastic 
strain rate, and temperature range the work hardening coefficient 
depends only on the stress and plastic strain rate. The significance of 
the experimental results is discussed in terms of the concept of the 
mechanical equation of state for plastic deformation. 


22846 Properties of heavy section nuclear reactor steels. Hodge, 
J.M. Weld. Res. Counc. Bull.; No. 217, 14-22(Jul 1976). 

Extensive data on the properties of heavy section steels in 
current use for heavy walled nuclear reactor applications have been 
analyzed and representative properties establi for the A533 
Class 1 and the A508 Class 2 and Class 4 grades. The A533 plates 
and the A508 Class 2 forgings are characterized by yield strengths of 
60-65 ksi, oo tensile ductilities, NDT temperatures of 0-25°F, 
and y 3 impact energies of 70-100 ft-lb at temperatures 60°F 
above Class 4 forgings are characterized by yield 
strengths of about 90 ksi with excellent tensile ductility, NDT 
temperatures of about -90°F, and impact energies of about 80 ft-Ib at 
60°F above NDT. The differences in properties between the 1/4 
thickness and 1/2 thickness locations are very small for the A533 
and the A508 Class 2 and A508 Class 4 grades, but the properties at 
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thickness location for the A533 and A508 Class 2 grades. 


22847 Effect of Andel Ad (Ue on the CRSS of aged 
Ni—Al alloys. Munj den J. (Univ. of California, Los 
Angeles). Acta Metall; a: No. 9, £27-833(Sep 1976). 

The effect of the width of the y’ particle size distribution on 
the critical shear stress (CRSS) of Ni—A\ single crystals containing 
nominally 6 wt% Al was investigated. The samples were given two- 
step nant treatments to — broader — ‘one oats than 

eeages Fe treatments 
were andi at and 650°C Tor for 488 and 69 on aed y, while the 
second were done at 625°C for various lengths of time. In all the 
— the average particle size was nearly constant, but the stan- 
deviation, sigma, was increased by as much as 30%, primarily 
by the addition of smaller precipitates. After correcting for vari- 
ations of the y’ volume fraction introduced by these treatments, the 
effect of increasing = was to reduce the CRSS of the samples by 
approximately 8%. This change, which is very small, is nevertheless 
substantially larger than that predicted by the computer experiments 
of Foreman and Makin. It is ——— that the discrepancies are due 
to the shortcomings of modelling real precipitate dispersions by 
arrays of point particles. 


22848 Inelastic response of a nuclear pipe elbow subjected to 
rupture forces. Biffle, J.H.; Gubbels, M.H. (Sandia Labs., Albuquer- 
cand Am. Soc. Mech. Eng., [Pap.]; No. 76-PVP-55, 1-11(19 Sep 
1976). 

The inelastic response of a nuclear pipe elbow subjected to 
rupture forces caused by a circumferential break in the pipe leading 
into the elbow is analyzed with a three-dimensional finite-element 
technique. A finite-element a is presented which is capable 
of solving for the inelastic, large deformation dynamic response of 
three-dimensional solids. Results are obtained with and without 
strain rate effects included in the material properties. Different mesh 
spacings were used in different calculations to ascertain the accuracy 
of the calculation. The results were also compared with another 
investigator's results where beam elements were used to simulate the 
pipe. 14 refs. 


22849 Modifying the drop weight tear test for tough pipeline 
steels. Kashimura, H.; O; wara, M.; Mimura, H. (Ni Steel 
Corp., Sagamihara, Japan). Met. Prog.; 110: No. 6, 59-62(Nov 1976). 
In drop weight tear tests (DWTT), an abnormal fracture 
mode ap in some steels of high toughness, owing to a hi 
fracture initiation resistance. A notch modification of the D 
and an analytical method for estimating the crack-arrest fracture 
toughness from the fracture appearance were developed. Relations 
between K and shear fracture percentage were analyzed. (DLC) 
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REFER ALSO TO CITATION(S) 21933, 22810, 22914, 23022, 
23616, 23853 


22850 (CONF-750989—P3, pp 396-415) CTR related tritium 
research at LASL. Anderson, J.L.; Carstens, D.H.W.; Alire, R.M. 
(Los Alamos Scientific Lab., NM). Mar 1976. 

From International conference on radiation effects and tri- 
reg teed for fusion reactors; Gatlinburg, Tennessee, USA (30 


In Radiation effects and tritium technology for fusion reac- 


tors. 

The solubility and diffusion coefficients of Hz in Li contained 
in a cylinder of Nb/1%Zr were measured in the temperature range 
805 to 905°C at a pressure of 575 Pa. Approximate corrections for 
the solubility of He in ond 1%Zr were made. A finite solid cylinder 
diffusion model adequate a ss delineates the time-dependent consump- 
tion of He in Li. The di coefficient was found to vary from 
3.88 x 1075 to 6.92 x 10-5 cm?/s and the activation energy estimated 
to be 14.7 kcal/mole. The use of low melting eutectic mixtures 
containing Y, La, and Ce for extracting tritium from molten lithium 
is being investi: . Eutectic mixtures being investigated include 
the 16% Ni in 12% Fe in Ce and 16% Co in Ce. At 875°K the 
molar distribution coefficients for tritium between these eutectic 
mixtures and lithium are less than or equal to 100. The temperature 
coefficients for these distributions are also being investigated. The 
pressure—composition—temperature diagram for the LasNi—deu- 
terium system is being studied. A AH of -39.7 kcal/mole D2 was 
measured for the composition D/La 1.5. 


22851 (CONF-760601—P2, pp 723-742) Magnetic excitations in 
itinerant electron systems. Cooke, J.F. (Oak Ridge National Lab., 
TN). 1 Sep 1976. 

From Conference on neutron olen 1S. Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976 

In Proceedings on the conference on aes scattering. 

Inelastic neutron scattering experiments have, during the past 
few years, yielded a substantial amount of fundamental information 
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about magnetic excitations in the 3-d transition metals nickel and 
iron. Of particular importance is the tal observation of the 
disappearance of spin-waves into a "Stoner continuum” and the 
observation that excitations exist well above the Curie temperature. 
The low temperature com behavior has been found to be in 
excellent agreement with quantitative predictions based on the itiner- 
ant model of “Wligher temperature results appear to be 
inconsistent with the traditional concept of a temperature dependent 
spin-splitting of the electronic energy bands. 


22852 (CONF-760601—P2, 7a" 743-770) amg excitations in 
rare earth metals. Houmann, J Moeller Bjerrum, H. (Research 
a Risoe, Roskilde, Denmark). 1 hed 1976. 


erence on neutron — 

see, — States of America age (6 Jun 1976). 

n Proceedings on conference on neutron scattering. 

a is Bo Roa which has been obtained on the 

inelastic interactions in the rare earth metals from investigations by 

tic neutron scattering, of the dispersion relation for the magnet- 

ic excitations in these metals. Most of the experimental observations 

can be described in terms of an isotropic Heisenberg interaction and 

single-ion crystal field anisotropy. However recent experiments indi- 

cate the existence of more complicated terms in the interaction 

between the ions. The question of magnetic ordering of Pr and the 
mechanisms through which it may occur are also discussed. 


22853 (CONF-760601—P2, pp 783-788) Spin waves in ferrimag- 
netic ErFe2. Rhyne, J.J. (National Bureau of Standards, Washington, 
DC); Koon, N.C.; Milstein, J.B.; Alperin, H.A. 1 Sep 1976. 

From Conference on neutron scattering; Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 19 6). 

In Proceedings on the conference on neutron scattering. 

Spin excitations in a single crystal of the rare earth Laves 
phase —— ErFe, have been studied using inelastic neutron 
scattering. Measurements were made in the ordered state at room 
temperature (Curie temperature = 574°K) and revealed one acous- 
tic and _ _ tic modes. The lower optic mode is non-dispersive 
with ener 5 MeV, and is nearly degenerate with the acoustic 
mode at t -4 aa boundary. Dispersion in this mode is controlled by 
the rare earth-rare earth exchange interaction which was found to be 
nearly zero for this compound. — optic mode exhibits a gap 
of 8.75 MeV at the zone center and a wave-vector dependence 
defined by the Fe-Fe exchange and which is approximately equal to 
that in Fe metal. A nearest neighbor spin wave model has been 
developed for which the calculated spin wave energies are in excel- 
lent agreement with those observed for all three modes. The model 
also predicts three additional optic modes (two are degenerate) at 
energies above 100 MeV which are not significantly populated. 


22854 (CONF-760601—P2, pp 793-799) Theoretical calculation 
of the exchange integral for europium. Cooke, J.F.; Davis, H.L. (Oak 
Ridge National Lab., TN). 1 Sep 1976. 

From Conference on neutron scattering; Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 19 6). 

In Proceedings on the conference on neutron scattering. 

Results are presented of ab initio calculations of the exchange 
integral J(q) for metallic europium. These calculations are based on 
the s-f exchange interaction between the localized 4f electrons and 
the conduction electrons. Reasonably good agreement is found be- 
tween the calculational and experimental values of the interlayer 
turn angle existing in europium’s spiral-spin configuration. Interest- 
ingly, it is found that band structure matrix elements are responsible 
for the spiral-spin configuration observed in europium, rather than 
density-of-states effects arising from Fermi surface nesting. 


22855 (CONF- ae pp 818-824) Elementary excitations 
in some 3d metal alloys. Mikke, K.; Jankowska, J. (Institute of 
Nuclear Research, Otwock, Poland). | "Sep 1976. 

From Conference on neutron scattering; Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976). 

In Proceedings on the conference on neutron scattering. 

Inelastic neutron scattering work performed in the last few 
years for ferromagnetic and antiferromagnetic 3d metal alloys is 
presented. For Ni-Fe alloys with Fe concentration from 5 to 65 

t the exchange stiffness constant D decreases at a higher rate 
than in SWR measurements. The effect of atomic ordering on the 
value of D is demonstrated. There is a fair agreement of the data 
with latest band model calculations. In the invar range the observed 
decrease of D confirms the theoretical predictions. In Ni-Co alloys 
the value of D increases slightly in violent contrast to predictions 
based on the CPA-RPA approximation and to SWR data. For Ni-V 
and Ni-Cr D decreases fast with V and Cr concentration. In the Ni- 
Fe 50% alloy a pronounced decrease of magnon intensities was 
observed at higher temperatures and higher energy transfers. Mag- 
netic excitations were investigated in several chromium alloys. The 
most —s effect is the disa = ce of magnetic excitations in 
the Cr-Al alloy below 0.8 T/su N/. 


22856 (CONF-760601—P2, pp 825-831) Generalised susceptibil 
ity of Mms3Nie7. Hennion, B. (CEN de Saclay, Paris); Hutchin ngs. 
M.T.; Lowde, R.D.; Stringfellow, M.W.; Tocchetti, D. 1 Sep 19 


tlinburg, Tennes- 
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From Conference on neutron scattering; Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976). 
In Proceedings on the conference on neutron scattering. 
The inelastic magnetic scattering from a crystal of disordered 
antiferromagnetic MnveNiar has been surveyed up to energy transfers 
of approximately one-sixth of an eV by use of the IN1 spectrometer 
at the hot source of the Laue-Langevin Institute, Grenoble. The 
pee are presented as a plot of the generalized perpendicular 
susceptibility. A spin wave contribution is conspicuously present, 
with maximum energy in the region of 0.16 eV and showing every- 
where an intrinsic line breadth of the order of 30%. 


22857 (CONF-760601—P2, pp 832-839) Influence of the order- 
disorder transition in Fe;Al on the low-energy spin waves. Frikkee, E 
(Reactor Centrum Nederland, Petten); Mikke, K. 1 Sep 1976. 

From Conference on neutron scattering; Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976). 

In Proceedings on the conference on neutron scattering. 

To investigate the influence of the order-disorder transition in 
FesAl at T/sub c/ = 824°K on the properties of the low-energy spin 
waves, neutron inelastic scattering experiments were ten on 
an annealed Fe3AI single crystal between 298 and 873°K. To distin- 
guish magnons in the ordered and disordered phases, a comparison 
was made between observations in the (111) and (220) Brillouin 
zones. At room temperature the dispersion relation was found to be 
isotropic, E(vector q) = Dq?, with D = 132 +- 7 meV A2®. In the 
ordered phase below T/sub c/ the dispersion relation along [111] 
remains quadratic when the temperature is increased, until the 
magnons become unobservable above 773°K. In the (220) zone 
excitations with wave vectors q greater than 0.27 A™! were still 
observable above T/sub c/. These excitations are tentatively inter- 

reted as magnons in completely disordered regions with dimensions 

less than 25 A. 


22858 (CONF-760601—P2, pp 856-863) Investigation of spin 
dynamics of dilute magnetic alloys by diffuse neutron scattering. 
Loewenhaupt, M.; Scheuer, H.; Schmatz, W. (Kernforschungsan- 
lage, Juelich, Ger.). 1 Sep 1976. 

From Conference on neutron scattering; Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976). 

In Proceedings on the conference on neutron scattering. 

Spin relaxation rates of dilute magnetic systems in zero exter- 
nal field have been studied by time of flight spectrometry of unpolar- 
ized neutrons. The magnetic scattering was obtained from a differ- 
ence measurement of doped and undoped —_—. In case of large 
background due to nonmagnetic scattering the choice of special 
energy windows was necessary for the detection of the magnetic 
scattering. The data have been analyzed in terms of one or two 
Lorentzians. Neutron scattering experiments were performed on the 
Kondo system CuFe for concentrations between 600 and 4800 ppM 
Fe and in the temperature range 15 to 300°K. The measured absolute 
values and the temperature dependence of the spin relaxation rates of 
the Fe single magnetic impurities in the Cu metallic host are found 
to agree well with theoretical calculations by Goetze and Schlott- 
mann and with recent NMR experiments below T/sub k/ by Alloul. 
The spin glass system AuFe was investigated in the concentration 
range of 5 to 15 at. percent Fe for temperatures between 3 and 
300°K. A more complex relaxation behavior exists because of the 
additional interactions between the magnetic moments in this more 
concentrated system. Two species of magnetic moments with differ- 
ent relaxation rates were observed: a fast relaxation rate of 1/tau = 
16 x 10’? cps (= 10.5 MeV) for uncoupled single spins and a slower 
one of 1/tau = 2.6 x 10’ cps (= 1.7 MeV) for spin clusters. 


22859 (CONF-760601—P2, pp 789-792) Spin wave dispersion in 
Tb-Y alloys. Wakabayashi, N.; Nicklow, R.M. (Oak Ridge National 
Lab., TN). 1 Sep 1976. 

From Conference on neutron scattering; Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976). 

In Proceedings of the conference on neutron scattering. 

The alloys Tb/sub c/Y/sub 1-c/ (0.05 less than or equal to c 
less than or equal to 0.85) have spiral magnetic structures with the 
moments confined in the plane parallel to the basal plane of the 
hexagonal lattice. The spin wave dispersion curves along the c*- 
direction have been measured for alloys with c = 0.1, 0.5, 0.76, and 
0.85. Results are shown in a plot. 


22860 (CONF-760601—P2, pp 1123) Iron-germanium multilayer 
neutron polarizing monochromators. Lynn, J.W.; Kjems, J.K.; Passell, 
L.; Saxena, A.M. (Brookhaven National Lab., Upton, NY). 1 Sep 


1976 

From Conference on neutron page Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976). 

In Proceedings of the conference on neutron scattering. 

A new type of thermal neutron polarizing monochromator, 
consisting of alternate thin layers of iron and germanium, has been 
constructed and vested. Bragg reflection from such multilayer “crys- 
tals” in the fully magnetized state (which requires a field of only 100 
Oe) yields an intense highly polarized beam, the reflecting efficiency 
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being approximately 0.84 for the reflected spin state. An important 
advantage of multilayer monochromators is that higyer order har- 
monics in the reflected beam are almost completely suppressed. 
Since —— achieved thus far are large (approximately 100 A), 
the wavelength distribution produced is broader than that from 
ponllicrer non single crystal polarizing monochromators. Neverthe- 
less, there are many applications where wavelength resolution is of 

secondary importance and the large gain in intensity (approximately 
40 fold) of i api: a multilayers over conventional polarizing 
crystals can be valuable. Multilayers can also be used in combination 
with good monochromating crystals such as oe graphite or 
beryllium to produce polarized beams of high intensity and good 
wavelength resolution. 


22861 (CONF-760938—5) Electronic structure of the light actin- 
ides. Dunlap, B.D. (Argonne National Lab., Ill. (USA)). 1976. Con- 
tract W-31-109-ENG-38. 37p. Dep. NTIS $4.00. 

From International conference on the applications of the 
Mossbauer effect; Corfu, Greece (13 Sep 1976). 

In the last few years, considerable advances have been made 
in our understanding of the properties of the light actinides. Al- 
though these are 5f transition elements formally equivalent to the 
lanthanide (4f) elements, these materials show a much more varied 
behavior due to the larger spatial extent and ionizability of the 5f 
electrons. A review is given of some areas of current interest, 
— where hyperfine measurements have played an active role. 

ese include studies of a variety of magnetic phenomena, systemat- 
ics of isomer shift measurements, and studies of paramagnetic relax- 
ation. 


22862 (CONF-760956—3) Magnetic properties of actinide Laves 
phases. Aldred, A.T.; Dunlap, B.D.; Lander, G.H. (Argonne Nation- 
al Lab., Ill. (USA)). 1976. Contract W-31-109-ENG-38. 10p. Dep. 
NTIS $3.50. 

From 2. international conference on the electronic structures 
on the actinides; Wroclaw, Poland (13 1976). 

This paper reviews recent high-field (up to 80 kOe) magnetiz- 
ation, nuclear-gamma-ray resonance, and neutron diffraction mea- 
surements on a number of actinide ferromagnets with the C-15 Laves 
ae crystal structure. NpAl, and NpOs, are an interesting contrast; 

pAlk behaves as a localized 5f system whereas NpOsz exhibits 
properties usually associated with itinerant ferromagnets. The 
second part of the paper reports similar measurements on the series 
AnFe., where An = U, Np, Pu, and Am. The properties of these 
compounds suggest an increasing localization of 5f electrons as one 
proceeds from uranium to americium. The Pu ion in PuFe: is 
definitely trivalent 5f°, but the observation of a small negative 
moment on the Am site in AmFe: implies a partial — cy of the 
Am* 5f? state in this compound. This is the first indication of a 
mixed valence configuration in an actinide system. 


22863 (IS-M—72) Low temperature heat capacity of scandium 
and scandium alloys. Tsang, T.W.E.; Gschneidner, K.A. Jr.; 
Schmidt, F.A. (Ames Lab., Iowa (USA)). 1976. Contract W-7405- 
ENG-82. 8p. (CONF-760706—6). . NTIS $3.50. 

From 12. rare earth research conference; Vail, Colorado, 
United — of America (USA) (18 Jul 1976). 

The heat Ta, of several scandium samples containing 
between 1.6 and 10,000 ppM atomic Fe was measured from 1 to 
20°K. Samples containing more than 30 ppM Fe exhibit an anomaly 
between 1 and 1.5°K, but two scandium samples containing less than 
5 ppM Fe did not show any anomalies. For these two samples the 
eg values for y and theta/sub D/ are: 10.340 +- 0.018 mJ/g- 

2 and 346.1 +- 0.9 K, respectively. 


22864 (SAND—76-5946) Thin film adhesion and adhesive fail- 
ure: a perspective. Mattox, D.M. (Sandia Labs., Albuquerque, 
1) DeNT rat Jpg Contract E(29-1)-789. 14p. (CONF-761119— 
1 

hea . symposium on adhesion measurement of thin films, 
thick films, and bulk coatings; Philadalphia, Pennsylvania, United 
States of America (USA) (2 Nov 1976). 

A practical definition of “good adhesion” is that the interfa- 
cial region (or nearby material) does not fail under service conditions 
nor at unacceptably low stress levels under test conditions. Adhesion 
is a macroscopic property that depends on the chemical and me- 
chanical bonding across the interfacial region, the intrinsic stress and 
pei on te and the adhesive failure mode. The failure mode 
d on the interfacial structure and the stress to which the 
interface is subjected. Good adhesion is promoted by: (1) strong 
bonding across the interfacial region, (2) low stress gradients, either 
from intrinsic or applied stress, (3) absence of easy fracture modes, 
and (4) no long-term degradation modes. Adhesion testing must take 
into account the possible deformation and fracture modes and a 
— program must be devised to test all aspects of adhesion. 57 
references. 


22865 ie Ns Yen pi studies of dilute 
Y 


PdFe alloys. Naga- 
mine, K.; Ni amazaki, T. (Tokyo Univ. (Japan). Dept. of 
Physics). "Aug 1976. 8p. (CONF-760845—2). Dep. NTIS $3.50. 
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From 2. international symposium on amo magnetism; 
Troy, New York, United States of America (USA) 5 (25 Aug 1976). 

In order to investigate the ordering mechanism amon = 
moments around Fe impurities in Pd, pi was used to 
conduction electron polarization in PdFe alloys above and owed, the 
critical concentration of 0.1 at. percent (i.e., 0.28 at. percent Fe and 
0.015 at. percent Fe) with reference to pure Pd. Below the ordering 
temperatures (9.0 and 0.4°K, respectively), the broadening of the 
field for 0.015 at. percent Fe is substantially larger than y+ for 0. is 
at. percent Fe, when normalized to the bulk magnetization. The 
results can be explained in terms of an RKKY spin oscillation in the 
region outside the giant moment. (auth) 


22866 (UCRL—78676) Electroplated solder for superconductor 
application. Roust, G.W.; Kelley, W.K. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 14 1976. Contract W-7405- 
ENG-48. 9p. (CONF-761048—2). Dep. S $3.50. 

From Integrated contractors a on coatings and the 
ae working up 12A coa ; Livermore, California, 

ited States o andes (USA) (25 ‘Oct I 19 16). 

Lead-tin plating can be — 4 and uniformly applied to a 
0.25 in. square copper conductor plating can be as solder 
with a minimum flux requirement. In the range studied, the tin 
content of the coating can be controlled. It varies directly with the 
tin content of the bath and amperage and inversely with the tem- 
perature. 


22867 Effect of superconducting coating on the heat conductivity 
of a normal metal. Bezuglyi, E.V. (Physicotechnical Institute of Low 
Temperatures, Academy of Sciences of the Ukrainian SSR). Sov. J. 
Low Temp. Phys. (Engl. Transi.); 2: No. 5, 280-285(May 1976). 

General linear response quantum methods are used to find the 
temperature di dence of the electron heat conductivity of a film 
of a pure (I<) L. where | is the mean free path and L is the film 
thickness) normal metal between two thin superconducting layers of 
thickness d<(L. It is shown that the well-known Andreev total 
reflection of the electron excitations is accompanied by tunneling 
and above-barrier reflection whose partial probabilities are deter- 
mined by the excitation energy and the thickness of the supercon- 
ducting lone (AIP) 


22868 Influence of a normal metal coating on the phase diagram 
of a su microcylinder. Shablo, A.A.; Tyurin, S.A.; 
Dmitrenko, I.M. (Physicotechnical Institute of Low Temperatures, 
Academy of Sciences of the Ukrainian SSR). Sov. J. Low Temp. Phys. 
(Engl. Transl.); 2: No. 5, 286-289(May 1976). 

The influence of a normal metal coating on quantization of 
the magnetic flux in superconducting simply connected tin microcy- 
linders is studied experimentally. It is shown that a normal metal 
coating, characterized by the extrapolation length b, causes a change 
in the nature of superconducting phase formation in the specimen. 
The oscillations H/subc3/(T) vanish for small values of b, and the 
field of su es nucleation coincides with the field H/ 
subc2/. (AIP 


22869 Energy gap and heat transfer mechanisms in superconduc- 
tors with high impurity concentration. Anders, E.E.; Sukharevskii, 
B.Y. (Physicotechnical Institute of Low Temperatures, Academy of 
Sciences of the Ukrainian SSR). Sov. J. Low Temp. Phys. (Engl. 
Transl. ); 2: No. 5, 291-297(May 1976). 

Results of an experimental study of the thermal and electrical 
conductivity of niobium—zirconium solid solutions within a wide 
range of concentrations (5, 7.5, 10, and 20 at.% zirconium) at 
temperatures between 2.5°K to 20°K are presented. The tem tempera- 
ture dependence of the heat capacity in the a K is 
studied for 10 at.% zirconium doped solid solution. The data make it 
possible to determine the temperature d dence of the energy gap 
of the specimens. The role of gas impurities in the formation of the 

a oF gap is discussed. Phonon scattering mechanisms in the super- 
ucting and normal states are established. (AIP) 


22870 —. of electron-electron and electron-phonon interaction 

the superconducting in vanadi- 
um-based alloys with A15 structure. Shtol’ts, A.K.; Surikov, V.L; 
Gel'd, P.V. So M. Kirov Ural Polytechnical Institute). Sov. J. Low 
Temp. Phys. (Engl. Transl.); 2: No. 7, 416-419(Jul 1976). 

The electron-phonon and electron-electron interaction coeffi- 
cients as well as the real density of states are estimated at the Fermi 
level No(E/sub F/) for (V/sub- 1-x/Cr/sub x/)sSi, (V/sub 1-x/Cr/ 
sub x/)sGr, (V/sub 1-x/Nb/sub x/)sGe, Vs(Si/sub o_o y/), 
and V3Ga alloys. The McMillan and Dynes equations and experi- 
mental data on spin susceptibility, electronic specific heat coefficient, 
the Debye temperature, and the superconducting transition tempera- 
ture T/sub c/ were used in the calculation. It is shown that the 
values of T/sub c/ of the alloys studied is determined not only by 
No(E/sub F/), but also by the electron-lattice and electron-electron 
interactions. (AIP) 


22871 Electrical resistance of tantalum at low temperatures. Er- 
molaev, A.M.; Zlobintsev, G.M.; Krasnokutskii, A.V.; Merisov, 
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B.A.; Khotkevich, V.I. (A. M. Gor’kii Khar’kov State University). 
Sov. J. Low Temp. Phys. (Engl. Transl.); 2: No. 7, 439-440(Jul 1976). 

Results of electrical resistance measurements on two tantalum 
specimens of differing purity over the range 4.2—273 degreeK are 
evaluated. It is established that in the e 4.2—21 degreeK the 
resistivity of tantalum is described by the function rhooVjT* (AIP) 


22872 New magnetostrictive materials from rare earth elements. 
Belov, K.P.; Kamaev, G.I.; Nikitin, S.A.; Chuprikov, G.E. (Physics 
Faculty, M. V. Lomonosov Moscow State University). Sov. Phys.- 
yy (Engl. Transl.); 22: No. 9, 431-432(Sep 1976). 

The longitudinal and transverse magnetostriction constants 
are measured at room temperature for the compounds R/sub x/Tb;/ 
sub - x/2 where R=Gd, Sm, Dy, Ho, and Zr. (AIP) (AIP) 


22873 Spectral emissivities of molten refractory metals. Berezin, 
B.Y.; Kats, S.A.; Chekhovskoi, V.Y. (High-Temperature Institute, 
Academy of Sciences of the USSR). High Temp. (USSR) (Engl. 
Transl.); 14: No. 3, 448-452(Nov 1976). 

Emissitivity measurements at 0.65 » have been made for 
liquid molybdenum, niobium, vanadium, titanium, and ruthenium at 
their melting points; the specimens were heated by levitation, with 
the ae ony oe go measurement at the melting point and the 
calculation of €/sub lambda , 1/ from Wien's formula. (AIP) 


22874 Electrical resistance of molybdenum in the temperature 
region 300—2800°K. Peletskii, V.E. (Higher Temperature Institute, 
Academy of Sciences of the USSR). High Temp. (USSR) (Engl. 
Transl.); 14: No. 3, 469-473(Nov 1976). 

The article gives the results of a correlation of the author's 
data and literature data on the temperature dependence of the 
electrical resistance of molybdenum in the region of temperatures 
above room temperature. For the specific resistance, calculated from 
the dimensions of a cold sample, the following equation is recom- 
mended: rho = 5.55 + (T-300) (23.57x10~*V2.48x10-°T- 
0.03x10-°T?) p-cm (IATS-1948). The article gives tables of the 
supporting blocks of data and a table of recommended values, taking 
acount of the thermal expansion of the samples. (AIP) 


22875 Influence of rhenium on the thermoelectric properties of 
vanadium. Druzhinina, I.P.; Fraktovnikova, A.A.; Vladimirskaya, 
T.M. (State Scientific-Research Institute of Rare Metals). High 
Temp. (USSR) (Engl. Transl.); 14: No. 3, 579-581(Nov 1976). 

The thermo-emf of V—Re alloys was determined as a func- 
tion of temperature in the range 300—1200°C. The amount of Re 
present varied from 0.5 to 12%. (AIP) 


22876 Pressure effect on the a formation in 
2H-NbSe, and correlation between structural instabilities and super- 
conductivity in unstable solids. Chu, C.W.; Diatschenko, V.; Huang, 
C.Y.; DiSalvo, F.J. (Department of Physics, Cleveland State Univer- 
sity, Cleveland, Ohio 44115). Phys. Rev., B; 15: No. 3, 1340-1342(1 
Feb 1977). 

The hydrostatic pressure dependence of the charge-density- 
wave onset temperature To in 2H-NbSez2 was measured up to 20 
kbar. dTo/dP was found to be - (3.3 +- 0.2) x 10°‘ K bar™*. An 
examination of existing high pressure data concerning structural 
instabilities and superconductivity in both layered and isotropic 
compounds is made. (AIP) 


22877 Polarized neutron study of ferromagnetic Ni—Cu alloys: 

Evidence for a magnetic environment effect. Medina, R.A.; Cable, 
J.W. (Solid State Division, Oak Ridge National Laboratory, Oak 
om Tennessee 37830). Phys. Rev., B; 15: No. 3, 1539-1551(1 Feb 
1977). 


We measured the magnetic diffuse scattering of polarized 
neutrons from ferromagnetic Ni—Cu alloys with 19.8, 29.6, and 52.5 
at.% Cu at 4.2 K. The data show that the Cu atoms are not polarized 
and that the negative polarization exists only around the Ni sites. 
Assuming that the Ni moments are a function of the moments of the 
neighboring atoms, we obtain an analytical expression for the polar- 
ized neutron cross section which describes the data well. This 
magnetic environment model is also shown to reproduce the 
moment disturbances of other dilute Ni-based alloys. A Stoner type 
of calculation shows that between 20% and 40% interatomic ex- 
change is needed to reproduce the Ni—Cu magnetization and cross 
sections; within the same calculation each Cu atom induces a (1—2) 
% moment reduction on its Ni neighbors for any given exchange 
field. (AIP) 
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REFER ALSO TO CITATION(S) 21535, 22080, 22256, 22282, 
22439, 22478, 22806 


22878 (AERE-R—8184) Survey of in-reactor zirconium alloy 
corrosion. Burns, W.G.; Moore, P.B. (UKAEA Research Group, 
Harwell. Atomic Energy Research Establishment). Mar 1976. 32p. 
INIS. 
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Available from H.M. Stationery Office, Price Pound1.50. 

The corrosion of zirconium alloys in high temperature water 
is reviewed, with particular emphasis upon the well-established in- 
reactor corrosion enhancement. The mechanism of corrosion and the 
influence of water chemistry upon the mechanism is discussed in the 
light of experiments which characterise the corrosion film and its 
transport properties. A preliminary report is included of computer 
simulations of water radiolysis under idealized reactor conditions, 
from which it is concluded that either of the species HO2z or Op 
may be responsible, in part, for in-reactor corrosion enhancement. 


22879 (COO—2421-03) Corrosion, stress corrosion cracking, and 
electrochemistry of the iron and nickel base alloys in caustic environ- 
ments. Progress report, 1 March 1976—28 February 1977. Agrawal, 
A.K. (Ohio State Univ., Columbus (USA). Dept. of Metallurgical 


Engineering). 1976. Contract EY-76-S-02-2421. 38p. Dep. S 
$4.00. 


Stress corrosion cracking (SCC) of Type 304 stainless steel in 
20N caustic solution was investigated in the presence of chromate 
ions, using the constant strain rate (107-105/s) technique. Results 
confirmed that the chromate ions act as an oxidizing inhibitor and 
prevent caustic cracking. The threshold concentration of chromate 
was also confirmed to be 0.005M in 20N caustic solution. This 
chromate concentration was also effective in a mixed caustic-chlo- 
ride environment of 20N NaOH + 0.1M NaCl. A fast (10~%-10~ '/s) 
constrant strain rate technique for predicting the SCC acuity of 
metals was tested with Type 304 stainless steel in 20N NaOH 
solution. In order to assess the long-term corrosion kinetics of pure 
nickel in caustic solution, control ed-potential coulometry experi- 
ments were done in 10N NaOH at 110°C, using several potentials in 
both the active and the passive regions for over 1000 minutes each. 
Periodic analysis showed a nickel concentration always considerably 
lower than expected from the measured coulometric charge, proving 
the excellent corrosion resistance of nickel in the caustic environ- 
ment . In fused sodium hydroxide at 350°C under four different 
blanketing atmospheres, nickel was found to have a good corrosion 
resistance (less than 5 mpy) under all blanketing atmospheres; how- 
ever, the rate increased with oxidizing condition. The atmospheres 
in the order of corrosion rate ranked: Air < (Ar + 5 ppM Oz) < 
(90% Ar + 10% Hz) < He. The specimen exposed to caustic under 
a hydrogen blanket had a shiny surface, whereas the one under the 
oLO was covered with a black film of NiO. 10 fig, 4 tables. 


22880 (ORNL-tr—4272) Intergranular stress corrosion cracking 
of sensitized chrome—nickel steels in boiling water. Herbsleb, G. 
Translated by S.D. Blalock Jr. from VGB Kraftwerkstech.; 55: No. 9, 
608-613(Sep 1975). 13p. Dep. NTIS $3.50. 

Results are summarized: (a) Sensitized, austenitic, chrome— 
nickel steels have a tendency for intergranular stress corrosion 
cracking under atmospheric pressures in boiling chloride and chlo- 
ride-free solutions. This tendency increases with increased positive 
potentials. Experiments without external potential, with a test poten- 
tial are not suited to detect corrosion tendencies. Hole-corrosion and 
cross granular corrosion can exist in chloride solutions. (b) In 
chloride-containing waters, intergranular stress corrosion cracking 
increases with decreasing chloride concentrations, increasing the 
sensitization degree and stress levels. At the same time the tendency 
for hole-corrosion and cross ome emi stress corrosion cracking de- 
creases. (c) In chloride-free NazSO, solutions, intergranular stress 
corrosion cracking increases with decreasing concentrations of sul- 
fate. In high concentrations, only intergranular damage is observed 
through crack corrosion under the specimen holders. No damage 
was observed on the test area. (d) Below certain critical limiting 
potentials, which are related to hole-forming potentials in chloride 
solutions, sensitized, high alloyed, austenitic chrome-nickel steels are 
insensitive to intergranular stress corrosion cracking. Through the 
existence of these limiting potentials, it is possible to use the active 
electrochemical corrosion protection method in chloride- and sul- 
fate-containing waters. In general the limiting potentials become 
more negative with increased degrees of sensitizing. 


22881 X-ray photoelectron spectroscopic study of the aqueous 
oxidation of Monel-400. McIntyre, N.S.; Rummery, T.E.; Cook, 
M.G.; Owen, D. (Atomic Energy of Canada Ltd., Whiteshell Nucle- 
ar Research Establishment, Pinawa, Manitoba). J. Electrochem. Soc.; 
123: No. 8, 1164-1170(Aug 1976). 

Monel-400 (66% Ni, 32% Cu) is one of the alloys used as 
heat-exchanger tubing in CANDU-PHW power reactors. As part of 
a study of the transport of radionuclides in reactor coolant systems, 
the authors have investigated the aqueous corrosion behavior of 
Monel-400 under conditions of high temperature and pressure which 
simulate those found in the coolant of a power reactor. The XPS 
spectra of the corrosion products could be clearly identified with the 
spectra of known nickel or copper species. From the analysis of the 
surface corrosion products and the elemental depth profile, a mecha- 
nism for the aqueous corrosion of Monel-400 is proposed. 32 refs. 


22882 Study of the 20% Cr/25% Ni/Nb stabilized stainless 
steel-tellurium reaction. Lobb, R.C.; Robins, I.H. (Central Electricity 
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Generating Board, Berkeley (UK). Berkeley Nuclear Labs.). J. Nucl. 
Mater.; 62: No. 1, 0-62(Oct 1976). 
The reaction between tellurium vapour and 20% Cr, 25% Ni, 
Nb stabilised stainless steel has been studied at temperatures between 
450 and 850°C using a constant amount of tellurium. The reaction 
product thickness and the depth of intergranular attack were found 
to be limited by the initial amount of tellurium. The primary reaction 
between tellurium vapour and stainless steel progressed in stages 
determined initially by reaction kinetics of tellurium with the main 
steel constituents and ultimately by the thermodynamic stabilities of 
the respective tellurides. Long term exposures to tellurium vapour 
also resulted in subsurface microstructural changes, such as inter- 
epee voids (at higher temperatures) and chromium depletion. 
e technological implication for fuel clad behaviour are discussed. 


22883 Preliminary correlation between the accelerated corrosion 
of Zircaloy in BWR’s and in high temperature, high pressure steam. 
Urquhart, A.W.; Vermilyea, D.A. (General Electric Co., Schenec- 
tady, N.Y. (USA)). J. Nucl. Mater.; 62: No. 1, 111-114(Oct 1976). 

Enhanced corrosion of Zircaloy-2 and Zircaloy-4 has been 
observed under boiling water reactor (BWR) conditions. The corro- 
sion attack sometimes appears to initiate at localized spots followed 
by lateral growth, such that the surface appearance after intermedi- 
ate exposures is that of isolated nodules of thicker, light colored 
oxide on a background of thin, dark oxide. Depending on the 
spacing between nodule nucleation sites, the nodules may coalesce 
eventually, producing a more uniform appearing, light colored 
oxide. In the BWR’s these phenomena occur on both fuel claddin 
and channels, with a higher nodule density experienced on channe 
surfaces. In contrast to this general behavior, the longitudinal seam 
welds on channels are substantially more resistant to accelerated in- 
reactor corrosion. This observation has been interpreted as previous- 
ly unknown effect of the metallurgical condition of the Zircaloy on 
its BWR corrosion resistance. This paper reports the results of work 
aimed at correlating the BWR corrosion behavior with various 
laboratory corrosion tests which might usefully simulate the in- 
reactor phenomena. 


22884 Grain boundary grooving of pure iron in nitrogen-contami- 
nated liquid lithium. Whitefield, L.B.; Olson, D.L.; Bradley, W.L. 
(Colorado School of Mines, Golden). Nucl. Sci. Eng.; 62: No. 1, 157- 
162(Jan 1977). 

The nature of the mass transport phenomena occurring at or 
near the liquid lithium-solid iron interface has been investigated. The 
diffusion of iron through a surface corrosion product was the sug- 
gested grain boundary grooving mechanism. Capillarity was elimi- 
nated as one of the ible driving forces for grain boundary 
penetration of iron by liquid lithium. 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 22280, 22902, 22950 


22885 (BMI-NUREG— 1961) Evaluating strength and ductility 
of irradiated Zircaloy. Task 5. Quarterly progress report, July— 
September 1976. Bauer, A.A.; Lowry, L.M.; Perrin, J.S. (Battelle 
Columbus Labs., Ohio (USA)). Oct 1976. 32p. Dep. NTIS $4.00. 
Tensile tests were performed on unirradiated Zircaloy tubing; 
the effect of temperature on these properties also was investigated. 
Burst test-data were obtained on specimens of irradiated H.B. Robin- 
son fuel-rod cladding at temperatures ranging from 400 to 800°F at a 
single circumferential strain rate and at 700°F with varying strain 
rates. Uniform elongation shows no effect of either test temperature 
or strain rate, while failure strain increases and strength properties 
tend to decrease as temperature increases and strain rate decreases. 
Additional transient and isothermal anneals followed by axial tensile 
tests were performed. The data served to emphasize the strength 
maximum and ductility minimum, as measured by total elongation, 
that is observed as recovery of irradiated tubing is initiated, as well 
as the lag in ductility recovery behind that of strength as annealing 
proceeds. Tensile tests of stress-relieved, unirradiated Zircaloy 
tubing did not reveal a similar change in r_ as annealing 
roceeded. Burst properties of transient and isothermally annealed 
irradiated fuel-rod cladding were measured. Differences in burst and 
tensile property response to annealing were evidenced in the ductil- 
ity changes. In particular, the uniform elongation measured in the 
burst test first decreased and then increased as recovery proceeded 
whereas the tensile uniform elongation did not show a similar 
ductility minimum in the recovery process. 11 fig, 6 tables. 


22886 (BNL—21953) Determination of the damage-energy cross 
section of 14-MeV neutrons from critical-property in irradiat- 
ed NbsSn. Snead, C.L. Jr.; Parkin, D.M.; Guinan, M.W.; Van Kon- 
ynenburg, A. (Brookhaven National Lab., Upton, N.Y. (USA); Los 
Alamos Scientific Lab., N.Mex. (USA); California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 1976. Contract EY-76-C-02- 
0016. 9p. (CONF-760935—38). Dep. NTIS $3.50. 

rom 2. topical a on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 
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‘ Short samples of single-core and 19-core multifilament wires 
in bronze jackets have been irradiated with 14-MeV neutrons to a 
total fluence of 2 x 10'* n/cm? using the Livermore Rotating Target 
Neutron source. At fluences of 1 and 2 x 10 n/cm? the critical 
temperature was measured, and also the critical current as a function 
of applied transverse magnetic field up to 175 kG to ascertain the 
radiation-induced changes in these properties. Measurements as a 
function of fluence of identical samples following reactor-neutron 
irradiation established the baseline for comparison of the 14-MeV 
results. By comparing the changes observed and relating them to the 
spectrum-averaged e-energy cross section for the HFBR neu- 
trons, a value for the Ce y cross section for 14-MeV 
neutrons has been deduced of 313*5°/sub -80/ bkeV. Comparison of 
the critical current vs applied field for the two t of irradiation 
indicates that the flux-pinning characteristics are different for equal 
damage energies. This can be explained by a ny! an 

roduced by the 14-MeV neutrons relative to those prod by 
eles -reactor neutrons with a coupled reduced resistivity increase 
for 14-MeV neutrons with respect to fission-reactor neutrons for 
equivalent damage energies. 


22887 (CONF-750989—P3, pp 433-457) Equilibrium and kinetic 
studies of systems of hydrogen isotopes, lithium hydrides, aluminum, 
and LiAlO.. Owen, J.H.; Randall, D. (Savannah River Lab., Aiken, 
SC). Mar 1976. 

From International conference on radiation effects and tri- 
seat a for fusion reactors; Gatlinburg, Tennessee, USA (30 
In Radiation effects and tritium technology for fusion reac- 
tors. 

Tritium might be bred by the ®Li(n,a)T reaction in a solid 
lithium alloy or compound in the blanket of a controlled thermonu- 
clear reactor to avoid problems associated with molten lithium or 
lithium compounds. Li—Al and LiAlO: systems containing hydro- 
gc. deuterium, or tritium were studied 10 to 15 years ago at the 

vannah River Laboratory. This paper descibes measurements of 
(1) the distribution of tritium and helium throughout both a and B 
phases of irradiated Li—A\l alloy, (2) the migration rate of tritium to 
the 8 phase during moderate heating, (3) equilibrium pressures as 
functions of temperature of Hz, De, or Tz in contact with lithium 
hydrides + aluminum, Li—A\l alloy, or irradiated Li—Al alloy, (4) 
the equilibrium constant for the reaction LiH + Al yields LiAl + Y 
2 He as a function of temperature, and (5) extraction rates of tritium 
from irradiated LiAlO, targets at elevated temperatures. 


22888 (CONF-751164—5) Effect of metallurgical variables on 
void swelling. Johnston, W.G.; Lauritzen, T.; Rosolowski, J.H.; Tur- 
kalo, A.M. (General Electric Co., Sunnyvale, Calif. (USA). Fast 
Breeder Reactor Dept.). Jan 1976. 54p. Dep. NTIS $4.50. 

From Conference on radiation damage in metals; Cincinnati, 
Ohio, United States of America (USA) (9 Nov 1975). 

The mechanism of void swelling is reviewed — and the 
anticipated effects of metallurgical variables are described. Experi- 
mental results showing the effects of metallurgical variables are 
reviewed, most of the work being done by simulation methods 
employing charged particle bombardments to simulate reactor 
damage. Although the early emphasis was on structural variables 
such as grain size, cold work and precipitates to control swelling, it 
now seems that the practical reduction of swelling will be achieved 
by modifying alloy composition. Void swelling is strongly influ- 
enced by the relative amounts of Fe, Cr, and Ni in an alloy; the 
amount of swelling can be varied by three orders of magnitude by 
changing the relative amounts of the three elements in an austenitic 
ternary alloy. The effect of composition on swelling of a simple 
ferritic alloy will also be described. The swelling of a simple austeni- 
tic alloy of Fe, Cr, and Ni can be reduced by certain minor element 
additions. The most effective swelling inhibitors are Si, Ti, Zr, and 
Nb, and combinations of Si and Ti are ae. Swelling reduc- 
tions of two orders of magnitude have been achieved with combined 
additions. Predictions of swelling in commercial solid solution alloys 
are made on the basis of the present knowledge of the effects of 
major composition and minor element additions. The predictions 

with experimental results. For more complex commercial 

loys, predictions are made for the effects on swelling of heat 
treatments that cause changes in matrix composition. In some cases, 
heat treatment is expected to change the a swelling by more than 
a factor of ten, and to shift the peak swelling temperature by almost 
100°C. Sensitivity of swelling to detailed matrix composition places 
emphasis on the need for developing understanding of the stabili ity of 
structure and local composition in an irradiation environment. 


22889 (CONF-760935—51) precipitation in 


a V-10 wt % Ti alloy. Agarwal, S.C.; Taylor, A. (Argonne National 
-. Ill. (USA)). 1976. Contract W-31-109-ENG-38. 8p. Dep. NTIS 
-50, 


From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 1976). 

A V-10 wt % Ti alloy was irradiated with 2.7 MeV *'V* at 
650°C to doses of 2 to 60 dpa. No void swelling was observed at any 


dose. The irradiation resulted in an enhancement of a precipitation 
process similar to that observed in unirradiated materials. The i- 
pitates in irradiated specimens were found to have the NaCl-type 
cubic crystal structure with a lattice parameter of TiO. The orienta- 
tion relationship between the matrix and the precipitates was the 
same as that observed under thermal equilibrium conditions in unir- 


22890 (CONF-761027—6) Thermal and fission neutron-produced 
defect in Coltman, R.R. Jr.; Klabunde, C.E.; 
Redman, J.K. (Oak Ridge National Lab., Tenn. (USA)). 1976. Con- 
tract W-7405-ENG-26. 9p. Dep. NTIS $3.50. 

From International conference on poopertios on atomic de- 
fects on ; Argonne, Illinois, United States of America (USA) 
(18 Oct 1976). 

An experimental procedure prays | resistivity measure- 
ments was used to observe the production of free interstitials and 
vacancies in platinum by atomic recoils produced from thermal 
neutron capture and fission neutron collision. For thermal neutrons, 
which produce damage much like fast electrons, free defect produc- 
tion increased nearly a factor of two with increasing irradiation 
temperature from 30 to 280°K. This is attributed to the increasing 
thermal dissociation of correlated pairs into free defects. From low- 
tem) ture recovery studies it is known that thermal neutrons 
produce eo which has a large I/sub D/ recovery substage 
indicating an abundant production of correlated pairs. Although the 
correlated pair population is less in similar recovery studies of the 
high-energy atomic recoils associated with fission neutron damage, it 
is still large enough that one would expect to observe the effects of 
thermal dissociation, or in other terms, the temperature dependence 
of the I-V recombination volume. In contrast to the thermal neutron 
case, virtually no temperature dependence of free defect production 
was found for fission neutron damage produced over the same 
temperature range. This result suggests that correlated pairs are 
present in the vacancy-rich central region of the fission neutron 
displacement cascade, but upon thermal dissociation the interstitial 
— is annihilated before reaching a stable trapping site outside 

ie cascade. 


22891 (CONF-761027—7) Point defect interactions and growth 
of dislocation loops. Yoo, M.H.; Stiegler, J.O. (Oak Ridge National 
Lab., Tenn. (USA)). 1976. Contract W-7405-ENG-26. 9p. Dep. 
NTIS $3.50. 

From International conference on properties on atomic de- 
fects on metals; Argonne, Illinois, United States of America (USA) 
(18 Oct 1976). 

A direct method of determining the effective measure of the 
interaction of point defects with dislocation loops is proposed. A 
system of partial differential rate equations for loop growth is 
formulated and is solved by a numerical method. An in-situ HVEM 
irradiation experiment was conducted to study growth kinetics of 
dislocation loops in Ni at 450°C. It is found from systematic vari- 
ations of the vacancy migration energy, E/sub v//sup m/, and the 
preference factor of dislocation loops for self-interstitials, 5/sub i/, 
that 5/sub i/ = 0.06 and E/sub v//sup m/ = 1.2 eV together yield 
reasonable agreement between the theoretical model and the experi- 
mental observations. 


22892 (CONF-761027—8) Positron lifetimes in voids and other 
defects in neutron-irradiated aluminum. McGervey, J.D.; 
Lindberg, V.W.; Hendricks, R.W. (Case Western Reserve Univ., 
Cleveland, Ohio (USA). Dept. of Physics; Oak Ridge National Lab., 
Tenn. (USA)). 1976. Contract W-7405-ENG-26. 7p. Dep. NTIS 
$3.50. 


From International conference on properties on atomic de- 
fects on metals; Argonne, Illinois, United States of America (USA) 
(18 Oct 1976). 

Positron lifetimes were measured in neutron-irradiated high- 
purity aluminum single crystals, and companion small-angle x-ray 
scattering experiments were performed to determine the radius of 
gyration and volume fraction of radiation-induced voids. The life- 
time data are consistent with a model in which positrons are trapped 
both in voids and in other defects which are tentatively identified as 
vacancy clusters bound to transmutation-produced silicon. The life- 
time in the latter defects increased from 230 to 430 ps as the voids 
annealed out (around 306°C), suggesting that the clusters grow in 
size as voids disappear. The lifetime in voids remained constant at 
(550 +- 30) ps. 


22893 (CONF-761059—9) Damage rates of MeV Al ions in 
aluminum. Noggle, T.S.; Appleton, B.R.; Williams, J.M.; Oen, O.S.; 
Biggerstaff, J.A.; Iwata, T. (Oak Ridge National Lab., Tenn. 
(USA)). Nov 1976. Contract W-7405-ENG-26. 8p. Dep. NTIS $3.50. 

From 4. annual conference on the use of si accelerators; 
Denton, Texas, United States of America (USA) (25 Oct 1976). 

Damage rates of 5 MeV ”’Al ions in Al have been measured 
as a function of the ion path length in Al. The technique developed 
for this study employed evaporated Al thin film (approximately 0.4 - 
0.5 ym thick), electrical resistivity specimens, as a damage sensor 








2336 ERDA ENERGY RESEARCH ABSTRACTS 


and variation in ion path lengths were obtained by insertion of thin 
foils of Al immediately in front of the resistivity specimen. Irradia- 
tions and electrical resistance measurements were carried out below 
10°K to “freeze in” the displacement damage and to provide suitable 
conditions for precision electrical measurements. The resistance in- 
crease due to irradiation is a measure of the displacement damage 
resulting from ion-atom collisions in the specimen. The damage rates 
vary about an order of magnitude over the range of the ions and are 
in general agreement with calculated damage rates obtained from 
theory. 9 fig. 


22894 (COO—2172-14) Use of state variables in the description 
of irradiation creep and deformation of metals. Hart, E.W.; Li, C.Y. 
(Cornell Univ., Ithaca, N.Y. (USA)). 1976. Contract E(11-1)-2172. 
18p. (CONF-760858—2). Dep. NTIS $3.50. 

From Symposium on zirconium nuclear industry; Quebec, 
Canada (10 Aug 1976). 

The understanding of the effects of irradiation on metal creep 
and deformation are not yet satisfactory, owing in part to the 
limitations on experimentation in radiation environment. Because of 
such limitations, theoretical considerations must play a strong role. 
Virtually all of the theoretical considerations currently employed are 
based on micro-mechanical models for the deformation behavior. 
The recent theoretical and experimental development of a plastic 

uation of state for metal deformation has led to the identification 
of some of the principal micro-mechanisms in phenomenological 
terms. The role of the individual mechanisms can be related to the 
state variables of the description, and those variables are directly 
accessible measurable quantities. This paper explores how irradiation 
might affect this description. It is shown that the radiation flux and 
the radiation fluence are expected to affect different components of 
the equation of state. The resultant description makes considerable 
use of the information developed in radiation-free environment. 5 fig. 


22895 (KFK-EXT—6/75-4) Mechanical properties of cladding 
tubes made from SS 1.4988 after irradiation in Trefoil experiment. 
Schaefer, L. (Kernforschungszentrum Karlsruhe (Germany, F.R.). 
Inst. fuer Material- und Festkoerperforschung). Sep 1975. Sp. (In 
German). INIS. 

6 figs.; 3 tabs.; 6 refs. 

The three pins from the Trefoil irradiation experiment DFR- 
304 were cladded with the austenitic stainless steel 1.4988 (16 Cr, 13 
Ni, Nb). No pin failed during the irradiation. In order to get a feeling 
for the endurance of the irradiated canning material, tensile and 
stress-rupture tests have been performed with defueled tubes. The 
results from the stress-rupture tests at 600°C showed that the most 
severe damage occurred at the hottest region of the fuel pins. The 
stress-rupture strength is reduced there to 65% of the strength found 
for unirradiated material. Moreover, minimum creep-rupture strains 
of about 1% have been measured for specimens from the high 
temperature —. On the other hand, an increase in the rupture 
strength by a factor of about 1.2 as well as an increase in yield 
strength up to 90 kp/mm? have been observed for specimens irradi- 
ated in the low temperature region. For those specimens the rupture 
strains were found to be dependent on the deformation rate and 
amounted to minimum values of 0.1%. 


22896 (ORNL/SUB—3720-1) Irradiated dynamic fracture 
toughness of ASTM A533, Grade B, Class 1 steel plate and submerged 
arc weldment. Heavy section steel technology program technical report 
No. 41. Davidson, J.A.; Ceschini, L.J.; Shogan, R.P.; Rao, G.V. 
(Westinghouse Electric Corp., Pittsburgh, Pa. (USA)). Oct 1976. 
Contract §W-7405-ENG-26;SUB-3720;NRC-INA-40-551-75;NRC- 
INA-40-552-75. 93p. (WCAP—8775). Dep. NTIS $5.00. 

As a result of the Heavy Section Steel Technology Program 
(HSST), sponsored by the Nuclear Regulatory Commission, Wes- 
tinghouse Electric Corporation conducted dynamic fracture tough- 
ness tests on irradiated HSST Plate 02 and submerged arc weldment 
material. Testing performed at the Westinghouse Research and 
Development Laboratory in Pittsburgh, Pennsylvania, included 
0.394T compact tension, 1.9T compact tension, and 4T compact 
tension specimens. This data showed that, in the transition region, 
dynamic test procedures resulted in lower (compared to static) 
fracture toughness results, and that weak direction (WR) oriented 
specimen data were lower than the strong direction (RW) oriented 
specimen results. Irradiated lower-bound fracture toughness results 
of the HSST Program material were well above the adjusted ASME 
Section III K/sub IR/ curve. An irradiated and nonirradiated 4T- 
CT specimen was tested during a fracture toughness test as a 
preliminary study to determine the effect of irradiation on the 
acoustic emission-stress intensity factor relation in pressure vessel 
grade steel. The results indicated higher levels of acoustic emission 
activity from the irradiated sample as compared to the unirradiated 
one at a given stress intensity factor (K) level. 


22897 Numerical simulation of tensile behaviour of nuclear fuel 
cladding. Hobsons, R.R.; Coleman, C.E.; Hot, R.A. (Atomic Energy 
of Canada Ltd., Chalk River, Ontario. Chalk River Nuclear Labs.). 
pp 10p, Paper C2/7 of In Structural mechanics in reactor technol- 
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ogy. Vol. 1. Jaeger, T.A. (comp.). Amsterdam, The Netherlands; 
North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

The Zircaloys are the most widely used alloys for nuclear fuel 
cladding and an accurate description of their response is required for 
modelling fuel behaviour. A numerical model has been developed 
which describes the uniaxial true stress-true strain behaviour of 
irradiated Zircaloy. 


22898 Effects of precipitation on electron displacement damage in 
FCC alloys: copper alloys with random and modulated microstructures. 
Carpenter, R.W. (Oak Ridge National Lab., Tenn. (USA)). pp 221- 
224 of In Microscopie electronique a haute tension. Jouffrey, B. 
(ed.). Paris; Societe Francaise de Microscopie Electronique (1976). 

From 4. International congress on high voltage electron 
microscopy; Toulouse, France (1 Sep 1975). 

Observations on the electron displacement damage behavior 
of spatially random precipitate in Cu-Co alloys and the modulated 
structure in Cu-Ti alloys are reported. A few observations of the 
damage structures in cellularly decomposed Cu-Ti were also made. 


22899 Post irradiation annealing behavior of particles of UAL 
produced during neutron irradiation of adjusted uranium. Hudson, B.; 
Jackson, J.P. (UKAEA Research Group, Harwell. Atomic Energy 
Research Establishment); Codd, 1. (Leeds Univ. (UK)). pp 187-190 
of In Microscopie electronique a haute tension. Jouffrey, B. (ed.). 
Paris; Societe Francaise de Microscopie Electronique (1976). 

From 4. International congress on high voltage electron 
microscopy; Toulouse, France (1 Sep 1975). 

Aluminium in solution in uranium can be deposited during 
neutron irradiation at 673K and a UALz precipitate distribution 
consisting of both new, fine particles and pre-existing coarser ones 
formed. A very similar two part population is also induced during 
the heat treatments in manufacture of adjusted uranium fuel bars. A 
study of the changes occuring during annealing of the precipitates in 
these two materials is made. The difference between irradiation 
induced precipitates and those produced by thermal treatments is 
demonstrated. 


22900 Formation of defects in silicon at elevated irradiation 
temperatures. Bolotov, V.V.; Vasil‘ev, A.V.; Smirnov, L.S. (Institute 
of Semiconductor Physics, Siberian Branch, Academy of Sciences of 
the USSR, Novosibirsk). Sov. Phys. - Semicond. (Engl. Transl.); 10: 
No. 9, 992-995(Sep 1976). 

An investigation was made of the changes in the density (n, p) 
and lifetime (tau) of nonequilibrium carriers in n- and p-type silicon 
caused by irradiation with 1.7 MeV electrons at temperatures of 
20—600 degreeC and subsequent annealing at up to ~ 600 degreeC. 
The irrdiation temperature affected strongly the rate of introduction 
of defect centers and the nature of their subsequent annealing. A 
change in the carrier mobility in p-type silicon irradiated at 600 
degreeC, an increase in the proportion of the stable defects with 
rising irradiation temperature, and several other effects were ob- 
served. An analogy with the behavior of germanium was established 
and the results obtained were explained making allowance for 
known defect complexes. (AIP) 


22901 Observation and analysis of damage structures in Al and 
Al/Mg(N4) alloy after irradiation with 100 and 400 keV aluminium 
ions. Mazey, D.J.; Bullough, R.; Brailsford, A.D. (UKAEA Re- 
search Group, Harwell. Atomic Energy Research Establishment). J. 
Nucl. Mater.; 62: No. 1, 73-88(Oct 1976). 

A comparative TEM study has been made of ion irradiation 
damage structure in pure aluminium, commercial aluminium (grade 
1100) and in a modified N4(A1/2.95% Mg) alloy of the type used in 
the construction of the calandria of the Winfrith prototype SGHW 
Reactor. Atom displacements equivalent to many years neutron 
irradiation were simulated by bombardment with 100 and 400 keV 
Al* ions to doses of up to 200 dpa at temperatures between 30 and 
250°C. Dynamic observations of a were made 
during irradiation with 100 keV ions in a linked heavy-ion accelera- 
tor/200 keV electron microscope, and further results were obtained 
by 400 keV Al* ion bombardment in a Cockcroft-Walton accelera- 
tor. Dislocation structure and voids were seen in aluminium irradiat- 
ed with 100 and 400 keV Al* at temperatures between 30 and 250°C. 
Void swelling of 8.7% at 104 dpa was a maximum at approximately 
150°C in type 1100 aluminium. No voids were found at temperatures 
<250°C. No voids were seen in the Al/Mg N4 alloy after bombard- 
ments up to 200 dpa with 100 keV Al*, and 150 dpa with 400 keV 
Al* at temperatures between 50 and 170°C. void-resistant 
property is consistent with observations in the USA of neutron- 
irradiated 5052 Al alloy which has a similar magnesium content to 
the modified N4 alloy. The 1100 alloy and N4 results have been 
analysed using the rate theory of swelling. The absence of voids in 
the N4 alloy indicates an effective vacancy annihilation mechanism, 
which possibly occurs at small precipitates formed during irradia- 
tion. 
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CERAMICS, CERMETS, AND REFRACTORIES 
REFER ALSO TO CITATION(S) 22262 


22902 ea gy Use of ion 
damage studies. EerNisse, E.P. (Sandia Labs. buguergue, NM 
cane 1976. Contract E(29-1)-789. 4p. (CONF-761 059—1). Dep 

From 4. annual conference on the use of small accelerators; 
Denton, Texas, United States of America (USA) (25 Oct 1976). 

The relative amounts of energy deposited into atomic colli- 
sion and ionization processes when an ion is implanted into a solid 
depend on the ion species and ion energy. This fact makes ion 
implantation a powerful tool for examining ion and radiation damage 

in terms of energy deposition. As an example, the present 

work treats ion and radiation damage processes in materials pro- 
posed for fusion reactor applications. The measurement tool used to 
characterize lattice damage is the lateral stress caused in ion-implant- 
ed surfaces by ion implantation lattice damage. The different lattice 
damage processes include atomic, collision (displacement), ioniza- 
tion, and the foreign ions themselves. Amorphous SisN, is used as an 
example where an atomic collision e effect predominates. It is 
shown that fused silica exhibits both atomic collision and ionization 
induced damage mechanisms, while crystalline AleOs possesses 
atomic collision damage effects and an ionization-stimulated stress- 
relief effect. He-implanted Mo is used as an example of damage 
caused by the presence of the foreign ions themselves. The diversity 
of results show the versatility of ion implantation for radiation 
damage studies. 5 figures. 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 21758, 21764, 22806 


22903 (CONF-761055—1) Vapor deposition of large area NpO. 
and UO, deposits. Adair, H.L.; Gibson, J.R.; Kobisk, E.H.; Dailey, 
J.M. (Oak Ridge National Lab., Tenn. (USA)). 1976. Contract W- 
7405-ENG-26. llp. Dep. NTIS $3.50. 

From 5. annual conference of the International Nuclear 
Target Development Society; Los Alamos, New Mexico, United 
States of America (USA) (19 Get 1976). 

Deposition of NpO2 and UO; thin films over an area of 7.5 to 
10 cm diam has become a routine operation in preparation of fission 
chamber plates. Vacuum evaporation or electroplating has been used 
for this purpose. The “paint brush” technique has been used as well; 
however, uniformity requirements normally eliminate this proce- 
dure. Vapor deposition in vacuum appears to be the most suitable 
technique for preparing NpO2z and UO: deposits of <200 cm?. This 
mca describes the procedures used in ey gy ne large area 
 — yaa of NpO: (approximately 300 cm?) and UO: (approximately 

*) by vacuum evaporation using electron bombardment 
heating and several substrate motion and heating methods to achieve 
uniformity and adhesion. 


22904 (DP-MS—76-33) Preparation, 


de Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah River 
Lab.). 1976. Contract E(07-2)-1. 1lp. (CONF-760856—4). Dep. 
NTIS $3.50. 

From 6. international symposium - ceramic microstructures 
- “he California, United States of America (USA) (24 Aug 
1976). 

PuO, pellets with controlled microstructures were fabricated 
to meet operational requirements for packaged heat sources. Size 
distributions, morphologies apt and structures), and packing den- 
sities were measured on calcined and milled powders, slugged com- 
pacts, and presintered granules. These variables influence micros- 
tructure, porosity distribution, and fracture behavior of hot-pressed 
and sintered PuOz. 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 22817, 22904 


22905 (DP-MS—76-34) Effect of oxalate precipitation on PuO, 
microstructures. Smith, P.K.; Burney, G.A.; Rankin, D.T.; Bickford, 
D.F.; Sisson, R.D. Jr. (Du Pont de Nemours (E.1.) and Co., Aiken, 
S.C. (USA). Savannah River a 1976. Contract E(07-2)-1. lip. 
(CONF-760856—3). Dep. ope $3.50 

From 6. international s' ium - ceramic microstructures 
176; Berkeley, California, United tates of peered (USA) (24 Aug 


1976). 
The microstructure deve in PuO2 depends on the mor- 
ener of feed powder from plutonium oxalate. Several 
xalate precipitation techniques were used to develop various hot- 
sintered microstructures. Size and morphology of cal- 


MATERIALS 


cined powders were eC as quantitative functions of 
effects of calcination on particle c 


precipitation conditions. The 
acteristics are described. 


22906 (LBL—5435) Direct observation of lattice planes at grain 
boundaries in silicon nitride. Clarke, D.R. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). 1976. Contract W-7405- 
ENG-48. 14p. (CONF-760876—1). . NTIS $3.50. 

From NATO Advanced Study Institute on nitrogen ceramics; 
Canterbury, United Kingdom of Great Britain and Northern Ireland 
(UK) ( 16 Aug — 

ttice fringe imaging by transmission electron 
were used to make direct Sbosrestions of the crystal lattice oe lanes up 
to and on either side of selected grain boundaries in 1S nitride 
Results show that there is no glassy phase at these csiiie 
in a 5 percent MgO hot-pressed Si nitride. Implications for the 
fracture mechanism of hot-pressed Si nitride, which fails above 
1000°C, are discussed. (DLC) 


—. (SAND—76-5625) SCF- ag pl calculations for H in 

metal clusters. Van Dyke, J.P. (Sandia Labs., Albuquerque, N.Mex. 
USA). 1976. Contract E(29-1)-789. 6p. (CONF-761027—2). Dep. 
NTIS $3.50. 

From International conference on properties on atomic de- 
fects on metals; Argonne, Illinois, United States of America (USA) 
(18 Oct 1976). 

With the goal of studying dilute H in d-band metals, self- 
consistent field Xa multiple scattering calculations were carried out 
for a number of Cu clusters and Pd clusters and clusters of those 
metals with hydrogen or helium. The clusters include five of pure 
Cu (including Cus), two Cu clusters with a central H, two Pd with 
and without a central H, Pdis with up to 12 hydrogen and Cuy, 
CunH, and CuiHe in which the Cu positions are varied. The 
calculated energy levels are quite reasonable. However, there are a 
number of anomalies in the total energy results which indicate that 
this simple molecular muffin-tin SCF-Xa-MS calculation is inad- 
equate to predict detailed energetics of H as a function of position in 
d-band metals. 


22908 Deflect characterization in CeO/sub 2-x/ at elevated tem- 
peratures. I. X-ray diffraction. Faber, J. Jr. (Marquette Univ., Mil- 
waukee); Seitz, M.A.; Mueller, M.H. J. Phys. Chem. Solids; 37: No. 
10, 903-907(1976). 

The atomic defect structure of nonstoichiometric ceria was 
studied by means of pany diffraction. Polycrystalline samples of 
CeO/sub 2-x/ (0 _ to or less than x equal to or less than 0.21) 
were examined at and 1000°C, with the stoichiometry controlled 
by adjusting the oxygen partial pressure between 1 and 10~* atm. It 
was observed that the lattice expands as a function of increasing 
defect concentration and exhibits only fluorite-like diffraction peaks. 
The integrated intensities of the Bragg reflections were analyzed for 
CeO, and CeO,.9: at 900°C by difference electron-density tech- 
niques. It was concluded that the cation sublattice is essentially 
intact, and that the oxygen sublattice must be defective in nonstoi- 
chiometric ceria. Least-squares analyses on CeO/sub 2-x/ (0 equal to 
or less than x equal to yi on than 0.21) at 900 and 1000°C supported 
the electron-density results and also showed that the temperature 
factors of both cations and anions increase with an increase in defect 
concentration, implying greater mean-square displacement of the 
atoms from their equilibrium positions. 


22909 Defect characterization in CeO/sub 2-x/ at elevated tem- 
peratures. II. Neutron diffraction. Faber, J. Jr. (Marquette Univ., 
Milwaukee); Seitz, M.A.; Mueller, M.H. J. Phys. Chem. Solids; 37: 
No. 10, 909-915(1976). 

Polycrystalline CeO/sub 2-x/ (0 equal to or less than x equal 
to or less than 0.21) has been examined at 900°C by means of 
neutron diffraction to characterize the predominant atomic point 
defects responsible for nonstoichiometry. The stoichiometry was 
controlled by adjusting the oxygen partial pressure between 1 and 
10-*! atm. For x equal to or less than 0.11, good agreement (residual 
equal to or less than 1.0 percent) is obtained by assuming a random 
distribution of defects on the oxygen sublattice. Vacancy concentra- 
tions obtained from the neutron-data analysis are in agreement with 
thermogravimetric determinations. Over this region of x, the tem 
perature factors of both the cation and anion increase with an 
increase in vacancy concentration, which implies greater root-mean 
square (r.m.s.) displacement of the atoms. However, for x greater 
than 0.11, the analysis of the neutron data indicates a smaller anion 
vibrational amplitude than in the near-stoichiometric compositions 
and is accompanied by a shift in the equilibrium position of the 
oxygen atoms. The effect of anharmonic thermal motion has also 
been considered, but alone, cannot explain the neutron data. The 
results of the present study correlate well with the previous x-ray 
experiment. 


22910 Study of the structure of monoclinic tantalum oxide by 
electron diffraction. Khitrova, V.I.; Klechkovskaya, V.V.; Pinsker, 
Z.G. (Institute of Crystallography, Academy of Sciences of the 
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USSR). Sov. Phys. - Crystallogr. (Engl. Transl); 21: No. 5, 535- 
538(Sep 1976). 

e structure of a hitherto unknown monoclinic tantalum 
oxide is solved; the unit-cell dimensions (a=6.30, b= 12.03, c=3.75 
A, y= 106degree55’ ), space group (P2/sub h/ °), atomic coordinates, 
and composition are determined. This structure has a a deficit of 
atoms in both sublattices. The Ta atoms from crystallographically 
different positions are sited in oxygen octahedra with greater or 
smaller deviations from regular form. The structure is described by 
18 positional parameters and 8 parameters representing the probabil. 
ity of the occupation of the deficient positions by Ta and O atoms. 
(AIP) 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 22919 


22911 (COO—1591-30) High temperature creep of polycrystal- 
line MgO and AlbLOs;. Lessing, P.A.; Hodge, J.D.; Gordon, R.S. 
(Utah Univ., Salt Lake City (USA). Dept. of Materials Science and 
Engineering). 1976. Contract EY-76-S-02-1591. 5p. (CONF- 
760819—17). Dep. NTIS $3.50 

From 2. international conference on the mechanical behavior 
of materials, Federation of Materials Societies; Boston, Massachu- 
setts, United States of America (USA) (16 Aug 1976). 

Map pping of creep deformation mechanisms for polycrystal- 
line materials has recently been investigated. The mapping process 
allows each mechanism to appear as a field on the map. Ashby 
devised a map in which lines of constant strain rate are computed for 
variable stresses and temperatures at a fixed grain size. Transitions 
between viscous and non-viscous mechanisms can be readily identi- 
fied in maps of this type. Recently Langdon proposed a deformation 
map in which iso-strain rate lines are computed for variable stresses 
and grain sizes at a fixed temperature. This map is particularly useful 
for materials in which diffusional creep modes are important, since 
they are very grain size dependent. This paper is a synopsis of a 
number of creep experiments performed at high temperatures 

Sa aluminium and magnesium oxides, pure and doped 
with transition metal impurities, in order to create experimental 
creep deformation maps. 


22912 (COO—1591-31) Impurity effects on the creep of poly- 
crystalline magnesium and aluminum oxides at elevated temperatures. 
Technical progress report, December 19, 1975—December 18, 1976. 
Gordon, R.S. (Utah Univ., Salt Lake City (USA). Dept. of Materials 
Science and En ineering). Dec 1976. Contract EY-76-S-02-1591. 
23p. Dep. NTIS $ $3.50 

The research described covers work on: (1) Viscous creep of 
fine-grained MgO doped with iron. (2) The effects of residual 
fluorine on diffusional creep and grain growth kinetics in polycrys- 
talline MgO. (3) The effects of transition metal impurities and grain 
size on the creep of polycrystalline AlOs. (4) The construction of 
creep deformation maps for polycrystalline MgO and AlOs, pure 
and doped with iron. Some of the significant findings include: (1) 
Three well defined regimes have been identified for the diffusional 
creep of polycrystalline MgO and AlOs;, pure and do with 
transition metal impurities: (1) cation grain boundary diffusion (2) 
cation lattice diffusion, (3) anion grain boundary diffusion. (2) Creep 
deformation maps have been developed for ambipolar diffusional 
creep and applied to pure and doped MgO and AlOs. (3) Iron in 
solid solution enhances grain boundary diffusivities (cation and 
anion) in polycrystalline MgO in addition to magnesium lattice 
diffusion via the creation of cation lattice vacancies. (4) Residual 
fluorine in polycrystalline MgO leads to enhanced magnesium lattice 
and grain boundary diffusivities and hence to increased diffusional 
creep and grain growth rates. (5) Viscous Coble (diffusional) creep, 
which is rate-limited by oxygen grain boundary diffusion, has been 
identified in reduced iron-doped (2 cation percent) and double-doped 
(1/4 percent Mn and 1/4 percent Ti) polycrystalline AlOs. 


22913 Transformational plasticity in BizO;. Johnson, C.A.; 
Bradt, R.C.; Hoke, J.H. (Pennsylvania State Univ., University Park). 
J. Am. Ceram. Soc.; 58: No. 1-2, 37-40(1975). 

From 74. annual meeting of the American Ceramic Society; 
Washington, DC, USA (8 May 1972). 

Transformational plasticity associated with the monoclinic-to- 
cubic phase transition at 730°C in BizOs was observed and charac- 
terized. This phenomenon is explained in terms of Greenwood and 
Johnson’s model of internal stress-induced deformation, proceeding, 
in this instance, by a time-dependent, grain-size-sensitive creep 
mechanism, probably grain-boundary sliding. Criteria are proposed 
for choosing other prospective transformationally plastic ceramics; 
they are met by BizWOs, which also exhibits extensive transforma- 
tion plasticity. 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 22459, 22861 
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22914 cpl a i pp 878-886) Some experiments on 
neutron inelastic scattering at the pulsed reactor IBR-30. Hennig, K.; 
Kaun, L.; Lippold, B.; Matz, W. (Joint Institute for Nuclear Re- 
search, Dubna, USSR). 1 Sep 1976. 

From Conference on neutron scattering; Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976). 

In Proceedings of the conference on neutron scattering. 

The crystal field splitting of the *H, ground state of the Pr 
ion in polycrystalline PrFeO;, PrGaOs, PrAk, and PrsAl has been 
investigated by inelastic scattering of thermal neutrons. At several 
temperatures the transitions between the crystalline field levels have 
been measured by using the time-of-flight technique with a berylli- 
um-filter in front of the detector. From the experiments the energy 
level scheme for each compound has been deduced. By the same 
method the inelastic scattering on hydrogen solved in PrsAl and La 
has been studied. For high energy transfer (approximately 100 MeV) 
a harmonic oscillator type behavior of the spectra has been ob- 
served. 


— (COO—2923-001) High temperature properties and pro- 

in ceramics: gration. Annual report, April 1, 1976_ 
casa ad 31, 1976. Scusiimene Inst. of Teoh C Cambridge (USA). 
Dept. of Materials Science and Engineering). 1976. Coates EY-76- 
S-02-2923. 26p. Dep. NTIS $4.00. 

A summary is given of research progress in the following 
areas: thermal gradients and defects in FeO, thermomigration in 
Fe—Al spinels, application of an ion microprobe to analysis of 
concentration gradients in ceramics, and anion self-diffusion in alu- 
minium oxide. (SDF) 


22916 Heat-resistant insulation. Poersch, H.; Rotter, H.W. (to 
Siemens A.G., Berlin (Germany, F.R.); Siemens A.G., Muenchen 


(Germany, F.R.)). German(FRG) Patent 1,671,030/A/. 9 Mar 1972. 
8p. (In — 
2 


igs. 

The invention deals with a heat-resistant electrical insulation 
of glass silk tissue, mica splitting and fine mice material which are 
connected to each other by silicon resin. Thickness and mesh size of 
the glass silk tissue are coordinated with the layer thickness of the 
fine mica material in such a manner that the latter, in pressed, heat- 
treated insulation material, lies completely in the mesh spaces and 
fills these up together with the combustion residues of the silicon 
resin. The mica splitting material lies directly on the glass silk tissue. 
Where there are several layers of insulating material, the mica 
splitting material of one layer borders on glass silk tissue of the 
following layer. The glass silk tissue, both are impregnated with 
silicon resin solution, and the mica splittings are stuck onto this. The 
insulating material is then pressed into its final form and heated. The 
insulation of a winding coil is shown as an example of application. 
The insulation can easily stand up to the mechanical stresses due to 
dynamic forces of the coil even at a temperature above 300°C. 


CORROSION AND EROSION 
REFER ALSO TO CITATION(S) 21909, 21910 


RADIATION EFFECTS 


REFER ALSO TO CITATION(S) 22260, 22280, 22319, 22437, 
22460, 22461, 22950 


22917 Thermal conductivity of irradiated, additively-colored, and 
deformd MgO. Hartmann, J.B.; (Illinois Inst. of Tech., Chicago); 
Weinstock, H.; Chen, Y. pp 190-192 of In Phonon scattering in 
solids. Challis, L.J.; Rampton, V.W.; Wyatt, F.G. New York; 
Plenum Publishing Corp. (1976). 

Low-temperature thermal conductivity measurements were 
made on neutron-irradiated, electron-irradiated, additively colored, 
and deformed MgO. Resonant scattering of phonons were observed 
at 15 to 20°K, which is associated with anion vacancies. A resonance 
at approximately 1°K is also observed in neutron-irradiated crystals; 
it is attributed to defect aggregates. The anion vacancies are in the 
form of F* centers in the irradiated crystals, in the form of neutral F 
centers in the additively colored crystals. uv bleaching reduces the 
F* to F centers, with a weaker resonance. (DLC) 


COMPOSITE MATERIALS 
REFER ALSO TO CITATION(S) 22544 


PREPARATION AND FABRICATION 


22918 Method for cladding superconductors with aluminium by 
extrusion. _ R. (to Siemens A.G., Berlin (Germany, F.R.); 
Siemens A.G., Muenchen (Germany, F. R.)). German(FRG) Patent 
1,915,270/C/. 101 Jul 1975. 6p. (In German). 
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6 figs. 

A method is given to clad superconductors, preferably of 
niobium or a niobium-titanium alloy, with an aluminium coating by 
extrusion. Firstly, a copper layer is preferably metallurgically coated 
onto the superconductor. The superconducting wire which, includ- 
ing the copper coating, has an outer diameter of about 0.565 mm, 
after degreasing with trichlorethylene, is electrolytically coated with 
a 10 wm thick zinc layer. Then comes the cladding with aluminium 
having a purity of at least 99.99 wt. %. This takes place in a steel 
cyli heated to 500°C containing a cylindrical chamber to take 
up the aluminium. The wire to be c is introduced via a nozzle 
into this chamber containing the aluminium upon which a pressure 
of about 27 kp/mm? is exerted by a steel stamp. The aluminium is 
pressed out through a second nozzle. The wire which is also led out 
through this nozzle is thus coated with aluminium. The cladded 
conductor now having a cross-section of 3 to 4 mm then 
through a long tube furnace and is maintained at about 450°C. It is 
then cooled down to room temperature with a water spray and is 
wound onto a roller. A permanent contact with negligibly small 
resistance between the superconductor and aluminium is produced 
by this method without heating too strongly, so that a transition of 
the superconductor from the superconducting to the normal con- 
ducting state, caused by exceeding the critical current, may be 
continuously and reversibly performed. 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 22946 


POLYMERS AND PLASTICS 


MECHANICAL PROPERTIES 


22919 (COO—2422-08) Materials and mechanics of rate effects 
in brittle fracture. Progress report, October 1975—October 1976. 
Burns, S.J. (Rochester Univ., N.Y. (USA)). 1976. Contract EY-76-S- 
02-2422. 8p. Dep. NTIS $3.50. 

The slow, isothermal, propagation of cracks was analyzed by 
introducing the fracture mechanics concepts into molecular rate 
theory. Relations between thermodynamic variables and measurable 
quantities such as crack velocities, i temperature and crack 
extension force were derived. The and distribution of the rate 
controlling obstacles were left unspeci i 
was applied to published crack propagati 
agreement between theory and data is found. A literature survey of 
crack velocity data in a wide selection of materials including inor- 
ganic glasses, ceramics, polymers and metals shows the correlation 
that the crack extension force is inversely proportional to the crack 
activation area. In rapid crack propagation, a new technique, mea- 
suring the complimentary boundary condition to the applied bound- 
ary condition was used to deduce the stress intensity factor and the 
crack velocity during crack propagation in DCB specimens. The 
technique is easier to use and gives better results than the electro- 
— methods of measuring crack length during rapid fracture. 

shear force in a rapidly wedged DCB specimen is multiplied by 

the square root of the time after the wedge strikes the specimen, this 

product is nearly constant during fracture, from its slight time 

we deduce how K/sub ID/ and the crack velocity vary 

as a function of time. Time is eliminated and K/sub ID/ is plotted 
versus crack velocity. 


experience 
rial test results. Jumpertz, D. (Niederrheinische Gas- und Wasser- 
werke G.m.b.H., Duisburg (Germany, F.R.)); Beck, F. (Gasversor- 
ung Oberbayern G.m.b.H., Muenchen (Germany, F.R.)); Solf, P. 
ordhorner Versorgungsbetriebe G.m.b.H. (Germany, F.R.)); 
Goerling, H. (Energieversorgung Weser-Ems A.G., Oldenburg 
(Germany, F.R.)); Heger, L. (Landesgasversorgung Niedersachsen 
A.G., Sarstedt (Germany, F.R.)); Rether, F. (Westfaelische Fern 
A.G., Dortmund (Germany, F.R.)). Gas- Wasserfach, Gas-Erdgas; 
117: No. 6, 262-266(Jun 1976). (In German). 

1 fig.; 2 tabs.; 3 refs. 

The operational experience of six German gas companies with 
pipelines made of PVC are described and the investigation results 
achieved so far are explained. The report is representative of the 
FRG in so far as about 85% of all gas mains operated by these 
companies are made of PVC. The service life of these pipes is 
comermnes 00 0s an Oe eee a a ee 
tions in the ‘DVGW-Arbeitsblaetter’ G470 - 472 are efficient and 
reliable. If it is made sure that the stipulations mentioned are adhered 
to, then PVC has proven itself with regard to costs, pipe-laying, and 
technical operation, to be a suitable material for the production of 
gas distribution networks with working pressures up to 1 bar. 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 23023 


MATERIALS 2339 


22921 Hard PVC gas tubing: operating experiences and materials 
testing results. Jumpertz, D.; Beck, F.; Solf, P.; Goerling, H.; Heger, 
L.; Rether, F. (Niederrh. Gas und Wasserwerke, sage w4 

76). (In 


Gas- Wasserfach, Gas-Erdgas; 117: No. 6, 262-266(Jun 1 
German). 


Reports by six gas supply firms are analyzed and compared 
with negative results in The Netherlands on hard PVC using gas 
suppliers’ experience. Use of the material is recommended for pres- 
sures not exceeding 1 bar. 3 refs. 


OTHER MATERIALS 
REFER ALSO TO CITATION(S) 21598 


PREPARATION AND MANUFACTURE 
REFER ALSO TO CITATION(S) 22292 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 22815 


22922 (CONF-750989—P3, pp 416-432) Tritium-release from 
LiAlO2, its thermal ition and 

LiAlO.—LiAl;Os. Implications 

in FRT. Guggi, D.; Ihle, H.; Neubert, A.; Woelfle, R. (Kernfors- 
chungsanlage, Juelich GmbH, FRG). Mar 1976. 

From International conference on radiation effects and tri- 
tium technology for fusion reactors; Gatlinburg, Tennessee, USA (30 
Sep 1975). 

In Radiation effects and tritium technology for fusion reac- 
tors. 

The release of tritium from reactor irradiated LiAlO. was 
measured using argon as carrier gas. Detection was performed by 
tritium gas counting. The diffusion coefficient of tritium as a func- 
tion of temperature was evaluated. The vaporization behavior of the 
tetragonal y—LiAIO: was studied by mass spectrometry. y—LiAlO> 
decomposes predominantly to gaseous lithium, oxygen and solid 
LiAl;Os. The degree of decomposition was determined by x-ray 
analysis of the condensed phases. The influence of different materials 
used as sample container, e.g. molybdenum, stainless steel, iron, 
chromium and nickel, on the vapor pressure of lithium was also 
studied. Variation of the Li pressure over two orders of magnitude 
occurs using various wall materials. Consequences of these findings 
in the use of LiAlO, as blanket material are discussed. 8 figures. 


22923 (CONF-760601—P2, pp 697-705) Influence of anisotropy 
on the d=2 and d=3 magnetic ordering in layer-type antiferromagnets 
K2Mn/sub 1-x/Fe/sub x/F,, studied by neutron diffraction. Bevaart, 
L. (Reactor Centrum Nederland, Petten); Frikkee, E.; de Jongh, L.J. 
1 Sep 1976. 

From Conference on neutron scattering; Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976). 

In Proceedings on the conference on neutron scattering. 

The transitions to 3-dimensional long-range order (d = 3 
LRO) in the layered antiferromagnets K2MnF, and Rb2FeF, (T/sub 
c/ = 42.2 and 56.3°K, respectively) are attributed to the combined 
effect of spin anisotropy and weak interlayer interactions. The spin 
anisotropy in KeMnF, is axial, while it is » planar in Rb,FeF;. Doping 
K2MnF, with increasing amounts of Fe?’ will initially decrease the 
(overall) axial anisotropy to some minimum value, and thereafter 
increase the planar anisotropy. The results of neutron-scattering 
experiments on K2Mn/sub 1-x/Fe/sub x/F;, single crystals with x = 
0.023, 0.028, 0.061, and 0.12 are reported. For x = 0.061 and x = 
0.12 the anisotropy is planar. The minimum of the overall anisotropy 
is found in between x = 0.023 and x = 0.028. This minimum is 
correlated with a minimum in T/sub c/ and a maximum in the 
apparent value of beta. For x = 0.023 and x = 0.028 a spin 
reorientation takes place at T/sub R/ less than T/sub c/. In the 
temperature range T/sub R/ less than T less than T/sub c/ d = 2 
and d = 3 LRO coexist, while for T less than T/sub R/ complete d 
= 3 LRO is gradually established. 


22924 (CONF-760601—P2, pp 706-712) Effect of a Bloch wall 
as a helical magnetic structure on the passage of neutrons. Schaerpf, 
O. (Technische Universitaet, Brunswick). 1 Sep 1976. 

From Conference on neutron scattering; Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976). 

In Proceedings on the conference on neutron scattering. 

Observed refraction by 90° Bloch walls and spin echo mea- 
surements give experimental evidence for the possibility of a contin- 
uum description of interaction of neutrons with magnetization. This 
allows to apply a solution of the Schroedinger equation for a helical 
structure to interpret the small angle scattering results of neutrons by 
Bloch walls. The precessing spin polarization in the wall is repre- 
sented and its mode of formation is given. The behavior of the wave 
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field in the wall and its contribution to reflection and transmission is 
shown. This makes clear why simple Born approximation in the 
form of the Fourier transformation cannot give a good description of 
the observations and shows possibilities how this can be replaced 
also in more complicated cases. 


22925 (CONF-760601—P2, pp 771-777) Neutron scattering from 
isolated clusters of magnetic ions. Buyers, W.J.L.; Svensson, E.C.; 
Holden, T.M. (Chalk River Nuclear Labs., Ont.). 1 ~~ 1976. 
From Conference on neutron scattering; Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976). 
In Proceedings on the conference on neutron scattering. 
The application of neutron-scattering techniques to the deter- 
mination of the exchange interactions J between magnetic ions in 
small isolated clusters is demonstrated in measurements on KMn/sub 
0.1/Zn/sub 0.9/F3. The observed transition frequencies for isolated 
irs and triplets give exchange constants, e.g. J = 0.100 +- 0.004 
a Hz for the lowest pair transition, that compare favorably in accura- 
cy with the best available results from electron paramagnetic reso- 
nance. 


22926 (CONF-760601—P2, pp 811-817) Dynamics of the onedi- 
mensional ferromagnetic chain system CsNiF;. Steiner, M. (Hahn- 
Meitner-Institut fuer Kernforschung, Berlin). 1 Sep 1976. 

From Conference on neutron scattering; Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976). 

In Proceedings on the conference on neutron scattering. 

By means of inelastic neutron scattering the existence of s = 
waves far above the Neel temperature has been proven and the 
dispersion relation and the influence of the planar anisotrop wd 
been studied in CsNiF3. According to the one dimensionality disper- 
sion exists along q/sub c/, the chain direction only. The anisotropy 
leads to two different types of spin-waves, the In-Plane Correlation 
Part (IPC peak, which is broad and similar to that measured in 
isotropic systems, and the unique Out of Plane Correlation Part 
(OPC) peak, the width of which is limited by the experimental 
resolution. The temperature dependence of both peaks has been 
studied up to 25°K. Dilution of the system influences the sharp 
OPC-peak only. 


22927 (CONF-760601—P2, pp 840-846) Magnon-phonon-hybri- 
disation in FeCh. Ziebeck, K.R.A.; Houmann, J.G. (Institut Laue- 
Langevin, Grenoble Cedex, France). 1 Sep 1976. 

From Conference on neutron scattering; Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976). 

In Proceedings on the conference on neutron scattering. 

High resolution inelastic neutron scattering measurements 
have been performed on the metamagnet FeClz using the Riso cold 
source triple axis. The pu: of these measurements was to con- 
firm the existence of strong hybridized modes in the antiferromagne- 
tic phase of FeClz. Constant Q surveys made in the (100) direction 
without an applied magnetic field established the splitting at the 
nominal point of intersection K/sub x/ = 0.17 to be 0.32 MeV. The 
application of an 8.9 kG field parallel to the c axis raised the 
degeneracy of the magnons enabling both polarizations to be identi- 
fied. From the observed magnon energy gap at K/sub x/ = 0 the 
gyromagnetic ratio g was estimated to be 4.01 +- 0.2 in close 
agreement with the value 4.14 obtained by resonance experiments. 
Furthermore the applied field permitted a more precise investigation 
of the hybridized modes by contributing an additional splitting. 
Detailed measurements made in the (100) direction showed that the 
hybridization takes place only between the magnons and the low 
energy phonons in agreement with theory. 


22928 (CONF-760601—P2, pp 955-961) Neutron diffraction 
studies of tetrachloride liquids and liquid mixtures. Clarke, J.H.; 
Dore, J.C.; Stanton, G.W. (Univ. of Canterbury, Kent, Eng.). 1 Sep 


1976. 

From Conference on neutron scattering; Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976). 

In Proceedings of the conference on neutron scattering. 

Neutron diffraction measurements have been made for CCl, 
SiC, TiC, GeCh, SnCl,, and mixtures of SiCl,/TiCl and SnCl,/ 
TiCl, using steady state and pulsed neutron facilities. A wide Q- 
range has been obtained by using short wavelength neutron (lambda 

.5 A) for the reactor measurements at ILL (Grenoble) and the 

large angle detector bank (150°) on the total scattering spectrometer 
at the Harwell Electron Linac. The differential scattering cross- 
sections show significant oscillation amplitudes up to values of 30 
A™~' and have been analyzed in terms a the structure of individual 
molecules in the liquid. 


22929 (CONF-760601—P2, pp 975-981) Neutron diffraction 
studies of liquids at high momentum transfer. Clarke, J.H.; Dore, J.C.; 
Walford, G. (Univ. of Canterbury, Kent, Eng.). 1 1976. 

From Conference on neutron scattering; Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976). 

In Proceedings of the conference on neutron scattering. 

Time-of-flight techniques have been developed for use with 
pulsed neutron sources. The high intensity of epithermal neutrons 
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enables measurements to be made for a wide range of Q-values (less 
than 60 A~'). The features of a new total scattering spectrometer 
installed at the Harwell Electron Linac are described briefly and the 
advantages of the method illustrated by recent measurements on 
liquid carbon suboxide. 


22930 (CONF-760601—P2, pp 982-988) Low cg pl 

lar vibrations in 1-bromopentane and 1,5-dibromopentane by neutron 
inelastic scattering. S YP. Danner, H.R.; eee Unie of 
Missouri, Columbia). 1 Sep 1976. 

From Conference on neutron scattering; Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976). 

In Proceedings of the conference on neutron scattering. 

The torsional and bending fundamentals in solid 1-bromopen- 
tane and 1,5-dibromopentane are determined from measurements of 
their incoherent neutron spectra. These modes appear between 50 
and 500 cm~! and are assigned on the basis of a normal coordinate 
analysis in which only intramolecular valence force fields for each 
molecule are used. Comparison with similar measurements on pen- 
tane shows that replacing the end hydrogen atoms with the heavier 
bromine atoms drastically alters the nature of the skeletal motions. 


22931 (CONF-760601—P2, pp 1022-1027) Neutron diffraction 
studies of heavy water. Clarke, J.H.; Dore, J.C.; Walford, G. (Univ. 
of Canterbury, Kent, Eng.). 1 Sep 1976. 

From Conference on neutron scattering; Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976). 

In Proceedings cf tne conference on neutron scattering. 

Neutron diffraction measurements have been made for liquid 
hviuvy water D2O at 0.35 and 0.70 A. The liquid structure factor S/ 
sub m/(Q) has been derived and the high Q-value region has been 
analyzed to give information on the molecular parameters. 


22932 (CONF-760601—P2, pp a age Applications of the 
fly's neutron camera: diffraction tomography and phase transition 
— a — J.B.; Case, A.L. (Oak Ridge National Lab., TN). 
p ; 

From Conference on neutron scattering; Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976). 

In Proceedings of the conference on neutron scattering. 

Application of the fly's eye intensifier-TV neutron counting 
camera to crystal examination by diffraction topography and tomo- 
graphy is described. Neutron diffraction topography is a volume 
effect in which the recorded image of a Bragg reflection is a 
superposition of the reflectivity of all the Bragg planes. In diffraction 
tomography virtual cuts are made through the crystal with a narrow 
neutron beam, and a series of images of a Bragg reflection is obtained 
which reveals the reflectivity of the crystal at isolatable regions 
through the crystal. Also described is the application of the camera 
to observation of phase transitions by monitoring a wide — in 
reciprocal space and recording the location and an pd of super 
lattice points as the temperature of the crystal is changed 


22933 (CONF-760601—P2, pp 1136-1142) Neutron diffraction 

topography: recent results in the investigation of domains and crystal 

a a M.; Baruchel, J. (CNRS, Grenoble, France). 1 
p 1976. 

From Conference on neutron scattering; Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976). 

In Proceedings of the conference on neutron scattering. 

The principle of neutron diffraction topography and two 
distinct types of applications—either, in a crude form, as a valuable 
aid to “normal” scattering experiments, or as an observation tech- 
nique—are outlined. Recent results of investigations of defects both 
in rather perfect and very distorted crystals and of antiferromagnetic 
and ferromagnetic domains are shown and briefly discussed. 


22934 (CONF-760601—P2, pp 1143-1150) Progress in neutron 
monochromator development at the Institut Laue-Langevin. Freund, 
A. (Institut Laue-Langevin, Grenoble Cedex, France). 1 1976. 

From Conference on neutron scattering; Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976). 

In Proceedings of the conference on neutron scattering. 

Results of progress in neutron monochromator development 
at the ILL are presented. A very short description of the four 
instruments for crystal testing is also given. 


22935 (CONF-760653—1) Recovery of crystallinity in ground 
calcite. Gammage, R.B.; Glasson, D.R. (Oak Ridge National Lab., 
aan (USA); Plymouth Polytechnic (UK)). 1976. 17p. Dep. NTIS 


From International conference on colloids and surfaces; San 
Juan, Puerto Rico (21 Jun 1976). 

Recovery processes by thermal treatment and recrystalliza- 
tion are examined in a calcite specimen severely disordered by ball 
milling. As the annealing temperature is increased, restructuring in 
the bulk lags behind the recovery of crystalline perfection in the 
surface regions. Surface reordering is significant at temperatures as 
low as 150 to 175°C and is rapidly complied at 400°C. Annealing at 
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600°C is required for removal of all lattice strain. Before loss of 
surface can occur by sintering, the temperature needs to exceed 
300°C. The corresponding temperature for a high-area precipitated 
calcite is 400°C. Recovery of crystallinity is also promoted by light- 
etching with aqueous acid when extensive whisker growth occurs. 
Agin over a period of twelve years has led to loes of the ultrareac- 
tive c teristics. 


22936 The hydrated proton H* (H2O)/sub n/. V. Observation of 
two Cue ions, (D2.OxDxOD,)*, in 5-sulphosalicylic acid 
dideuterate. A neutron diffraction study. Attig, R.; Williams, J.M. 
(Chemistry Division. Argonne National Laboratory, Argonne, Illi- 
nois 60439). J. Chem. Phys.; 66: No. 4, 1389-1395(15 Feb 1977). 

The crystal and molecular structure of 5-sulphosalicylic acid 
dideuterate has been studied using three-dimensional single crystal 
neutron diffraction data. The triclinic unit cell, space group PI, 
contains two formula units, with dimensions a=7.028(5), 
b=7.007(5), c=11.678(8) A, a=71.49(4), B=94.07(2), and 
= 109.35(2) degree. A total of 2883 unique reflections were collect- 
ed and full matrix least-squares refinement on Fo ? yielded an 
R=0.079. Two almost identical DsOzi cations were found, and both 
reside on centers of symmetry, suggesting that the cations are best 
formulated as (DxOxDxODz2)* species. The bridging deuterium 
atoms have their largest vibrational amplitudes along the O—O 
direction, which is indicative of a broad—flat anharmonic single- 
minimum potential energy well. The slight deviations from this 
direction are correlated with the terminal oxygen atom vibrations. 
X-ray versus neutron difference density maps show pronounced 
polarization of the C—H and O—D bonds. (AIP) 


PROPERTIES 


REFER ALSO TO CITATION(S) 21600, 21940, 22389, 22420, 
22421, 22422, 22864, 22916, 23161 


th A me - hl ae pp v) Moisture transport phe- 
nomena in porous terials. Gertis, K. 1975. (In German). 
From Conference on ‘elena and development in the field of 
prestressed-concrete reactor pressure vessels; Berlin, German, Fed- 
eral Republic of (F.R. Germany) (13 Oct 1975). 
16 figs. Short communication only. 
In Prestressed-concrete reactor pressure vessels. Vol. 4. In- 
strumentation, model tests, heat and moisture transport in concrete. 


22938 (CONF-750989—P3, pp 458-469) proper- 
ties of solutions of hydrogen isotopes in metals and alloys of interest to 
fusion reactor technology. Veleckis, E.; Maroni, V.A. (Argonne 
National Lab., IL). Mar 1976. 

From International conference on radiation effects and tri- 
tium technology for fusion reactors; Gatlinburg, Tennessee, USA (30 
Sep 1975). 

In Radiation effects and tritium technology for fusion reac- 
tors. 

Recent ANL work on the solution thermodynamics of sys- 
tems composed of a hydrogen isotope and either pure lithium or a 
lithium-containing alloy has been directed toward (1) the sources 
and itude of isotope effects in the systems Li—LiH and Li— 
LiD, (2) the solubility of LiD in liquid lithium (200 to 700°C), and 
(3) the solubility and ey ure of hydrogen in the 
ternary Li—Al—H system H/D is isotope effect appears to 
originate primarily in the gas phase and within the two-phase regions 
of the phase diagram, its range of values is 1.43 +- 0.05. At 200°C, 
the solubility of LiD in lithium is approximately 250 appM D, thus 
essentially ruling out hydrogen isotope separation methods based on 
cold-trapping concepts. Two euhieee te : (at 550 and 599°C) have 
been obtained for solutions of hydrogen in the B-phase of the Li—Al 
system (48 to 56 mol % Li). They indicate that, at low hydrogen 
concentrations (<1 atom % H), the dissociation pressures are much 
higher (x100) than those over the lithium metal. Within the miscibi- 
lity gap, which extends from 6 to 33.3 atom % D, the plateau 
ae P, may be represented by In P (torr) = 20.46 to 11,600 


22939 (CONF-760601—P2, pp 864-872) Study of crystal-field 
neutron scattering. 


split levels of Pr** in PrFs by inelastic Shamir, N.; 
sep 1976 M. (Nuclear Research Center-Negev, Beer Sheva, Israel). 
1 1976. 

From Conference on neutron scattering; Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976). 

In Proceedings on the conference on neutron scattering. 

Transitions between crystal-electric-field (CEF) split energy 
levels of Pr** in PrF3 were measured by inelastic neutron scattering. 
The GARONNE wiles gortntee oe 6 ponte aan ane 
recently constructed triple-axis spectrometer KANDI III at the 
IRR-2 reactor. The energy ee ae a ae 
at 4.2, 80, and 300°K. Lye g ity of the data is similar to y 
obtained data at 20, 80, 300°K using neutron time of flight, at 
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the IBR-30 pulsed reactor. A set of gaussians was fitted to the 
measured at 4.2°K in order to obtain the splitting of the 
energy levels of Pr** and the line intensities due to transitions from 
the level to the higher ones. Estimates of relative magnitudes 
of matrix elements for the transitions were derived from the 
measured intensities at 4.2 and 80°K. 


22940 (CONF-760601—P2, pp 962-967) Observation of en- 
hanced self diffusion in high density gaseous hydrogen by incoherent 
neutron scai Postol, T.A. (Massachusetts Inst. of Tech., Cam- 
bridge); Chen, S.H.; Skoeld, K. 1 Sep 1976. 

From Conference on neutron scattering; Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976). 

In Proceedings of the conference on neutron scattering. 

Incoherent quasi-elastic scattering of neutrons from hydrogen 
gas at room temperature and 78°K in a range of pressures from 100 
to 2000 atm. has been measured. Part of the data which lie in the 
hydrodynamic regime have been analyzed to obtain the self-diffusion 
coefficient as a function of density. An enhancement is observed of 
the measured self-diffusion coefficients over that of the equivalent 
hard sphere Enskog values. 


22941 (CONF-760601—P2, pp 1117-1122) Use of single crystal 
silicon as a thermal neutron filter. Brugger, R.M.; Yelon, W. (Univ. 
of Missouri, Columbia). 1 Sep 1976. 

From Conference on neutron scattering; Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976). 

In Proceedings of the conference on neutron scattering. 

Large single crystals of silicon are now being used at MURR 
as neutron band pass filters to pass thermal neutrons while excluding 
fast neutrons and = ma rays. Filters as long as 35 cm are now in 
service. These are held at liquid nitrogen temperature to increase the 
transmission of the thermal neutrons. The measured and estimated 
cross sections, effects of thermal cycling and radiation damage, and 
experience on double axis spectrometers are disc ‘ 


(COO—2296-14) Diffusional creep of multicomponent sys- 
tems. Progress report, February 1, 1976—January 31, 1977. Li, 
J.C.M. (Rochester roe N.Y. (USA)). 1976. Contract EY-76-S-02- 
2296. 8p. Dep. NTIS $ 
mpression om om established as a reliable substitute for 
conventional creep testing using bulk specimens. Impression creep 
tests on succinonitrile crystals established the stress and temperature 
dependences which agreed with literature values. Conventional 
compression creep confirmed the results. From the computer pro- 
gram of impression creep using finite element method, the calculated 
impressing velocities agreed with experimental values. Such agree- 
— established the impression creep condition in the power law 
regime and suggested a punch size dependence which was 
nfirmed by experiment. In the observation of plastic zone in LiF 
after i impression creep, dislocation etch pit techniques were used to 
reveal plastic zone size under the punch. It provided the experimen- 
tal evidence and also confirmed the correlation between impression 
creep and conventional creep tests. Studies on hydrogen embrittle- 
ment and a review paper on solute defect interactions were complet- 
ed. In the new mechanism of hydrogen embrittlement, a theoretical 
prediction of ductility can be achieved. (DLC) 


22943 (LBL—5455) Modulation spectroscopy of semiconducting 

IV-A and IV-B dichalogenides. Camassel, 3: Kohn, S.; Shen, 
Y.R.; Levy, F. (California Univ., Berkeley (USA). ‘Lawrence "Berke- 
ley Lab.). Jun 1976. Contract W-7405-ENG-48. 20p. (CONF- 
760948—1). Dep. NTIS $3.50. 

From Conference on liquid semiconductors and metals; Bari, 
Italy (6 Sep 1976). 

The optical properties of Hf—Sz, SnSz and SnSe2 have been 
measured at 5°K and 300°K, in the range 2 eV to 6 eV. A large 
number of new structures are reported, and the main transitions in 
light of recent band structure calculations are discussed. The indirect 
absorption edge of the 3 compounds have also been investigated by 
means of additional piezotransmission measurements at 80°K. 


22944 (MMM—2331-0408) Thermoelectric materials evaluation 

Quarterly technical task report No, 44. Hampl, E.F. Jr. 
(Minneso ining and Mfg. Co., St. Paul (USA)). "the 1974. 
Contract E(11-1)-2331. 73p. Dep. NTIS $4.50. 

This document covers: N-type material development (gado- 
linium selenide; synthesis, analysis, processing, element contacting, 
compatibility, life testing), TPM-217 P-type characterization (ele- 
ment contacting, compatibility, life and performance testing, parti- 
tion), and couple development (TPM-217/N-rare earth chalcogen- 
ide, TPM-217/3N-PbTe). (DLC) 


22945 (MMM—2473-0422(Draft)) Thermoelectric materials 
evaluation Quarterly technical task No, 46. Hampl, 
E.F. Jr. (Minnesota Mining and Mfg. Co., St. Paul (USA)). Feb 
1976. Contract E(11-1)-2331. 85p. Sax NTIS $5.00. 

The following were conducted on the N-type gadolinium 
selenide materials: synthesis, analyses, processing, element contact- 
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ing (sputter coating), compatibility and life testing, and thermal 
expansion measurements. The following were done on the P-type 
TPM-217 material (Cu1.97Ago.03Se:.9945): preparation and analyses, 
element contacting, stability, compatibility, and life and performance 
testing. Development and testing of couples and modules are also 
reported. 24 fig, 27 tables. (DLC) 


22946 (ORNL/TM—5658) Lap shear strength of selected adhe- 
sives (epoxy, varnish, B-stage glass cloth) in liquid nitrogen and at 
room temperature. Froelich, K.J.; Fitzpatrick, C.M. (Oak Ridge 
National Lab., Tenn. (USA)). Dec 1976. Contract W-7405-ENG-26. 
21p. Dep. NTIS $3.50. 

The adhesives included several epoxy resins, a varnish, and a 
B-stage glass cloth (a partially cured resin in a fiberglass cloth 
matrix). Several parameters critical to bond strength were varied: 
adhesive and adherend differences, surface preparation, coupling 
agents, glass cloth, epoxy thickness, fillers, and bonding pressure and 
temperature. The highest lap shear strengths were obtained with the 
B-shear glass cloth at both liquid nitro 7 and room temperatures 
with values of approximately 20 MPa (3000 psi) and approximately 
25.5 MPa (3700 psi) respectively. 


22947 Critical parameters of hexafluorides for elements of groups 
VI, VII, and VIII. Malyshev, V.V. (Kurchatov Institute of Atomic 
Energy). High Temp. (USSR) (Engl. Transl.); 14: No. 3, 453-455(Nov 
1976). 

The thermodynamic and molecular similarities of the hexa- 
fluorides of sulfur, molybdenum, tungsten, and uranium have been 
used in methods of calculating the critical parameters of the hexa- 
fluorides for groups VI, VII, and VIII. Critical temperatures have 
been determined for nine compounds, critical densities for 12 and 
critical pressures for nine. The calculation error for T/sub cr/ is 
0.6%, as against 1% for rho/sub cr/ and 3% for P/sub cr/. A 
detailed analysis is presented of the results for the critical quantities 
for the hexafluorides as obtained by other methods. It is found that 
the methods used here give substantially better results. (AIP) 


CORROSION, EROSION, AND DEGRADATION 
REFER ALSO TO CITATION(S) 22557 


22948 (CONF-760601—P2, pp 778-782) Spin wave dispersion in 
Lio 13Fe2 8704. Rakhecha, V.C.; Rao, K.R.; Satya Murthy, N.S. 
(Bhabha Atomic Research Centre, Bombay). 1 Sep 1976. 

From Conference on neutron scattering; Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976). 

In Proceedings on the conference on neutron scattering. 

The acoustic spin wave dispersion branch in a synthetic 
ferrite crystal, Lio.13Fe2.s704, has been measured in the <001< 
direction up to 0.55 of the Brillouin zone boundary. The effective 
intersublattice exchange constant J/sub AB/, between the A and B 
sublattices has been evaluated to be -30.1 +- 0.75°K on the basis of 
the Heisenberg model with spin-only values for the moments and 
assuming zero intrasublattice exchange. The assumption of small or 
zero B-B exchange is justified from the results of an earlier paramag- 
netic scattering study of the completely normal ZnFe2O, in this 
laboratory. Comparison of the present measurements with those in 
FesO, and Lio.sFe2.sO, shows that the effect of substitutional re- 
placement in Fes, of Fe ions on B-sites by Li* ions is to increase 
the spin wave energy. 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 22209 


22949 (CONF-760836—5) Analysis of defect structures in re- 
crystallized amorphous layers of self-ion irradiated silicon by channel- 
ing and transmission electron microscopy measurements. Pronko, P.P.; 
Rechtin, M.D.; Foti, G.; Csepregi, L.; Kennedy, E.F.; Mayer, J. W. 
(Argonne National Lab., Ill. (USA)). 1976. Contract W-31-109- 
ENG-38. 10p. Dep. NTIS $3.50 

From Proceedings of V international conference on ion im- 
plantation in semiconductors and other materials; Boulder, Colora- 
do, United States of America (USA) (9 Aug 1976). 

The dominant defect structures in these reordered layers have 
been identified as twins whose dimensions change in size going from 
the surface to the interface. A high density of clustered defects is 
observed near the interface and is manifested by the presence of a 
heavy strain contrast in the electron micrograph image. Some fine 
polycrystallinity is also observed in the region of the interface 
between the regrown layer and the substrate. The 2 MeV ‘He 
channeling results indicate that, in this kind of defect arrangement, 
the standard analysis for reducing the channeling data cannot be 
applied. A more direct way to examine the depth dependence of the 
defect distribution by channeling is to follow the change in the 
minimum yield as a function of layer removal. The results obtained 
in this way show that the number of scattering centers (N/sub D// 
N/sub O/) is approximately constant in the first 3000 A and in- 
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creases very fast near the interface. No tail in the scattering distribu- 
tion is observed to penetrate the substrate when using the stripping 
procedure. This agrees generally with the TEM results. 


22950 Mec*anics of in-reactor deformation. Gittus, J.H. 
(UKAEA Reactor Group, Springfields). pp 10p, Paper C2/1 of In 
Structural mechanics in reactor technology. Vol. 1. Jaeger, T.A. 
(comp.). Amsterdam, The Netherlands; North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

In a fast neutron flux, metals, ceramics (such as fuels and 
absorbers) and nonmetals such as the gra —— components and 
pyrolytic coatings of HTR fuel all exhibit deformation. These defor- 
mations include the volume increase due to void formation in metals 
or to fission gas bubble formation in fuels. Included also is irradia- 
tion-induced creep, comprising a partially-recoverable transient 
component and a steady state component. Finally there is the 
phenomenon of irradiation-induced growth which is attributable to 
the anisotropic precipitation of irradiation induced point defects. 
The present understanding of the mechanism of irradiation-induced 
creep is described and advanced. Particular emphasis is placed on 
the relationship between irradiation induced void-swelling in the fast 
breeder reactor and the rate of irradiation-creep since this relation 
has special interest both from a design point of view and from the 
theoretical standpoint. The processes of creep, volume-change and 
anisotropic growth (or jee ery in graphites and pyrolytic carbon 
are examined ard the parallels which are beginning to emerge 
between these processes and those in metals are highlighted. Finally 
the mechanisms which operate to cause creep in fuels such as UO 
are reviewed, again in the context of their similarities ( at the basic 
level ) with those found in metallic materials. 


22951 Transient creep of graphite in a reactor environment. 
Head, J.L. (Imperial Coll. of Science and Technology, London 
(UK). Dept. of Mechanical Engineering). pp 9p, Paper C1/6 of In 
Structural mechanics in reactor technology. Vol. 1. Jaeger, T.A. 
(comp.). Amsterdam, The Netherlands; North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

In a reactor environment, graphite exhibits two creep mecha- 
nisms; transient creep and steady creep. The creep response is 
temperature dependent and is linear with respect to the applied 
stress. The present author, and others, have proposed a 4-parameter 
model consisting of Maxwell and Kelvin elements in series, the 
Maxwell element models the elastic and steady creep response and 
the Kelvin element models the transient creep. Stress analyses of the 
graphite core components of the High Temperature Reactor (HTR) 
have hitherto neglected the transient creep: the response of the 
graphite has therefore been modelled by a Maxwell element only. In 
this paper the author re-examines the influence of transient creep. 
The differential equation of the 4-parameter model is derived and 
integrated along assumed stress paths to obtain algorithms for com- 
puting the incremental strains. Relationships are obtained between 
the parameters of the model and the measured properties of graphite. 
The algorithms have been incorporated into computer programmes 
which analyse the stress, strain and deformation history in HTR core 
components of various geometric forms. The paper includes results 
of these analyses for several values of the total transient creep strain, 
embracing the maximum values indicated by recent experiments. 
The results are compared with the results which are obtained by 
neglecting the transient creep. On the basis of these comparisons, the 
author concludes that transient creep may have a significant effect 
on the stresses developed during periods in the life of the fuel 
elements when the heat rating is changing, as, for example, during 
load following operation. 


22952 Effect of gamma irradiation on the dielectric, piezoelectric 
and elastic properties of triglycine selenate crystals. Lagutina, Z.P.; 
Varikash, V.M. (Minsk Radiotechnical Institute). Sov. Phys. - Crystal- 
logr. (Engl. Transl.); 21: No. 5, 598-600(Sep 1976). 

The effect of gamma radiation on changes taking place in the 
nonlinearity of the dielectric constant and the electromechanical 
properties has been investigated in single crystals of triglycine 
selenate.(AIP) (AIP) 


22953 Topography of impurity distribution and neutron-induced 
coloring in natural diamonds. Nurullaev, E.; Vakhidov, S.A.; Ga- 
sanov, E.M.; Belimenko, L.D.; Samoilovich, ‘ML (All-Union Scien- 
tific-Research Institute for the Synthesis of Raw Minerals). Sov. Phys. 
- Crystallogr. (Engl. Transl.); 21: No. 5, 611-612(Sep 1976). 

The distribution of neutron-irradiation induced color centers 
in diamonds has been investigated by autoradiography and infrared 
absorption techniques. (AIP) (AIP) 


22954 Viscous flow of thermal SiO, . EerNisse, E.P. (Sandia 
Laboratories, Albuquerque, New Mexico 87115). Appl. Phys. Lett.; 
30: No. 6, 290-293(15 Mar 1977). 

Wafer curvature measurements from 25 to 1075 degreeC are 
used to demonstrate viscous flow of thermally grown SiO: at tem- 
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peratures as low as 960 Cane. Both O2- and steam-grown oxides 
are examined and found to have viscosities similar to synthetic fused 
silica. It is recommended that high-temperature Si device processing 
involving SiOz be held to below 960 or even 925 degreeC, after 
oxide growth to avoid viscous flow and the es structural 
damage in the oxide. This recommendation holds particularly for 
device technologies where resistance to ionizing radiation is impor- 
tant. The measurements also demonstrate that gross structural 
damage resides in the Si beneath steam-grown oxide. (AIP) 


CHEMISTRY 


ANALYTICAL AND SEPARATIONS CHEMISTRY 


REFER ALSO TO CITATION(S) 21873, 21876, 21880, 22292, 
23019, 23219 


22955 (LA-UR—76-1952) Laser induced pyrolysis techniques. 
Vanderborgh, N.E. (Los Alamos Scientific Lab., N.Mex. (USA)). 
1976. Contract W-7405-ENG-36. 15p. (CONF-760982—1). Dep. 
NTIS $3.50. 

From 3. international eegeten on analytical pyrolysis; Am- 
sterdam, Netherlands (7 Sep 1976). 

The application of laser pyrolysis techniques to the problems 
of chemical analysis is discussed. The processes’ occurring during 
laser pyrolysis are first briefly reviewed. The problems encountered 
in laser pyrolysis gas oy emcee oe are discussed using the analy- 
sis of phenanthrene and binary hydrocarbons. The application of this 
technique to the characterization of naturally Uccurring carbona- 
ceous material such as oil shales and coal is illustrated. (JSR) 


22956 (RL-GEN—1310) Characteristics of sintered lithium alu- 
minate pellets. Studer, R.R. (United Nuclear Industries, Inc., Rich- 
land, Wash. (USA)). 29 Dec 1966. Contract E(45-1)-1350. 8p. Dep. 
NTIS $3.50. 


Total lithium content is decreased by about 2.25 to 2.5 per- 
cent during sintering. Apparent contradictions in the tabulated data 
can be explained by the fundamental difficulty of analyzing for 
lithium. The averages, however, agree very well with the anticipat- 
ed Li loss of 2 percent which was factored into the material 
specifications. Boron contamination data indicates that boron com- 
pounds are volatized during processing, but 38 powder lots retained 
boron in excess of 10 ppM after sintering. In the extreme case, boron 
adds approximately 3 percent to the capture cross section of the 
pellets. 


22957 Accuracy in trace anal 
analysis. Volume I. Proceedings of the 7th materials sympo- 
sium held in Gaithersburg, Maryland, October 7—11, 1974. LaFleur, 
P.D. (ed.). Washington, DC; National Bureau of Standards (1976). 
672p. (NBS-SPEC.PUBL.—422(Vol.1); CONF-741023—P1). GPO 
$20.00 per 2 vol. set. 

rom 7. materials research symposium; Gaithersburg, Mary- 
land, USA (7 Oct 1974). 

This book is the formal report of the proceedings of the 7th 
Materials Research Symposium: Accuracy in Trace Analysis. 
Volume I contains the invited and contributed papers presented at 
the ~~ which treat problems of sampling and sample han- 
dling. Many important techniques and methods are described, and 
extensive references are presented, to give deeper insight into the 
problems of obtaining accurate results in trace analytical chemistry. 
Accordingly, this volume should not only stimulate greater interest 
research in these areas but should provide a valuable guide for 
everyday analytical problems. Eighteen papers were abstracted and 
indexed separately. 


ysis: sampling, sample handling, 
research 


ACTIVATION AND NUCLEAR REACTION PROCEDURES 
REFER ALSO TO CITATION(S) 21652, 21875, 23347, 23354, 23862 


22958 (BNL—21936) Neutron activation analysis of thin orange 
pottery. Harbottle, G.; Sayre, E.V.; Abascal, R. (Brookhaven Na- 
tional Lab., Upton, N.Y. (USA)). 1976. Contract EY-76-C-02-0016. 
29p. (CONF-760877—1). Dep. NTIS $4.00. 

From 2. symposium on recent research in Mesoamerican 
archaeology; Cambridge, United Kingdom of Great Britain and 
Northern Ireland (UK) (28 Aug 1976). 

The evidence thus far obtained supports the idea of “Thin 
Orange” ware, typical of classic Teotihuacan culture, easily identifi- 
able petrographically or chemically, not necessarily made at Teoti- 
huacan itself but widely traded, and ‘thin, orange” pottery, fabricat- 
ed in many other places, and perhaps at other times as well. 


22959 (DP-MS—76-60) Pilot-scale reactor activation facility at 
SRL. Bowman, W.W. (Du Pont de Nemours (E.1.) and Co., Aiken, 
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S.C. (USA). Savannah River Lab.). 1976. Contract E(07-2)-1. 14p. 
(CONF-761043—2). Dep. NTIS $3.50. 
From 20. annual conference of analytical chemistry; Gatlin- 
burg, Tennessee, United States of America (USA) (11 Oct 1976). 
The Hydrogeocemical and Stream Sediment Reconnaissance 
portion of the National Uranium Resource Evaluation program 
requires an analytical technique for uranium and other elements. 
Based on an automated absolute activation analysis technique using 
*82Cf, a pilt-scale facility installed in a production reactor has 
provided analyses for 2800 samples. Key features include: an auto- 
mated sample transport system, a delayed neutron detector, two 
GeLi detectors, a loader, and an unloader, with all components 
controlled by a microprocessor; a dedicated PDP-9 computer and 
samp height analyzer; and correlation and reduction of acquired data 
y a series of programs using an IBM 360/195 computer. facility 
was calibrated with elemental and isotopic standards. Results of 
analyses of standard reference materials and operational detection 
limits for typical sediment samples are presented. Plans to increase 
sample throughput are disc briefly. 


22960 (UCRL—78624) Depth profiling of tritium implanted in 
titanium. Lefevre, H.W.; Anderson, J.D.; Davis, J.C. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Oct 1976. 
— W-7405-ENG-48. Sp. (CONF-761059—13). Dep. NTIS 

From 4. annual conference on the use of small accelerators; 
Denton, Texas, United States of America (USA) (25 Oct 1976). 

An interesting dose d dance of the location of beam 
implanted tritium in titanium is studied by neutron time-of-flight 
spectroscopy. A concentration range of nearly 10'* is achieved with 
a spatial resolution of 1.6 wm at depths of up to 12 wm. 6 figures. 


22961 Neutron activation analysis applied to the study of ele- 
ments entering and leaving a coal-fired steam plant. Lyon, W-S.; 
Emery, J.F. (Oak Ridge National Lab., TN). Int. J. Environ. Anal. 
Chem.; 4: No. 2, 125-133(1975). 

Neutron activation analysis (NAA) is a highly sensitive non- 
destructive, multi-element technique useful for analyzing samples 
from many sources. Following irradiation of the sample with neu- 
trons in a nuclear reactor, induced radioactivity in the isotopes 

resent is measured with a Ge(Li) y-ray spectrometer. The method 

been applied to coal and ash samples from the Allen Steam Plant 

in Memphis, Tennessee. Twenty-nine elements have been identified, 

and a mass balance has been made to indicate the ultimate fate of 

these elements. Most are removed in either the precipitators or the 
bottom ash. (auth) 


22962 Precision and accuracy in silicate analysis. Goldich, S.S. 
(Northern Illinois Univ., DeKalb). Natl. Bur. Stand. (U.S.), Spec. 
Publ.; 1: 79-89(1976). 

From 7. materials research symposium; Gaithersburg, Mary- 
land, USA (7 Oct 1974). 

See NBS-SPEC.PUBL.—422(Vol. 1); CONF-741023—P1. 

The precision and accuracy of analytical results in geological 
publications range widely. High-quality analyses are typical of the 
research in geochronology and in other areas of isotopic investiga- 
tions, and this work has resulted in substantial improvement in the 
data that are now evolving in more routine geological investigations. 
The trace elements Rb, Sr, Ba, and the rare earth elements are 
widely used in petrological investigations, and accurate results are 
obtained routinely by isotope-dilution techniques and mass spectro- 
metric measurements. It is now commonplace for the results from 
different laboratories to agree within 1 to 2 percent of the amount 
present. In contrast, the results from atomic absorption, x-ray flu- 
orescence, neutron activation, and optical spectrographic methods 
are much more variable and are less reliable. The increasing avail- 
ability of reference samples is easing some of the problems of the 
instrumental analyst, but the reference samples have some problems 
of their own. The lack of well-characterized reference samples is a 
major barrier to better quality instrumental analyses. 


22963 Sampling and the determination of mercury in 
surface water, seawater, and air. Das, H.A.; van der Sloot, H.A. 
(Reactor Centrum Nederland, Petten). Natl. Bur. Stand. (U.S.), Spec. 
Publ.; 2: 669-699(1976). 

From 7. materials research symposium; Gaithersburg, Mary- 
land, USA (7 Oct 1974). 

See NBS-SPEC.PUBL.—422(Vol.2); CONF-741023—P2. 

Analysis of surface water for mercury comprises the determi- 
nation of both ionic and organically bound mercury in solution and 
that of the total mercury content of the suspended matter. Eventual- 
ly, metallic mercury has to be determined too. Requirements for the 
sampling procedure are given. A method for the routine determina- 
tion of mercury in surface water and seawater was developed and 
applied to Dutch surface waters. The total sample volume is 2500 
ml. About 500 ml is used for the determination of the content of 
suspended matter and the total amount of mercury in the water. The 
sample is filtered through a bed of previously purified active char- 
coal at a low flow-rate. The main portion ca. 2000 ml) passes a flow- 
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through centrifuge to separate the solid fraction. One liter is used to 
separate “inorganic” mercury by reduction, volatilization in an air- 
stream and adsorption on active charcoal. The other liter is led 
through a column of active charcoal to collect all mercury. The 
procedures were checked with **’Hg radiotracer both as an ion and 
incorporated in organic compounds. The mercury is determined by 
thermal neutron activation, followed by volatilization in a tube 
furnace and adsorption on a fresh carbon bed. The limit of determi- 
nation is approximately equal to 1 ng 1~*. The rate of desorption 
from and adsorption on suspended material has been measured as a 
function of a pH of the solution for Hg*? and various other ions. It 
can be concluded that only the procedure mentioned above does not 
disturb the equilibrium. The separation of mercury from air is 
obtained by suction of 1 m* through a 0.22 wm filter and a charcoal 
bed. The determination is then performed as in the case of the water 
samples. 


22964 Analytical methodology for accurate determination of 
trace constituents in highly pure materials. Albert, P. (CNRS, Orleans 
Cedex, France). Natl Bur. Stand. (U.S.), Spec. Publ.; 2: 759- 
772(1976). 

From 7. materials research symposium; Gaithersburg, Mary- 
land, USA (7 Oct 1974). 

See NBS-SPEC.PUBL.—422(Vol.2); CONF-741023—P2. 

High purity materials analysis is a difficult problem and 
different analytical methods are used. This paper is devoted to the 
discussion of the principles of analytical methodology in two ways: 
(1) the accurate determination of one or a few trace elements in a 
high purity material, and (2) the accurate determination of the 
“complete analysis” in a high purity material with the purpose of 
defining the true number of “nines,” at the level of six or seven 
“nines,” in the conventional definition in percent purity. In the first 
case the ultimate goal of analytical measurement is a numerical result 
of known accuracy. The necessary conditions for the accurate and 
precise analytical determination of an element in a high purity 
material are discussed and the calibration, the blank” and the "clean 


rooms,” surface contamination, chemical recovery, and finally the 
need of certified purity reference materials are debated. In the 
second case the main problem is to make a selection of some 
complementary multielement trace analysis methods. Discussion in- 
cludes identifying and resolving the problems and identifying what 


areas require further research. Conclusions are made on general 
philosophy and attitude concerning the necessity of a general ap- 
proach to guarantee the accuracy of trace analysis. 


22965 Analytical methodology: rocks and ores. Onishi, H. (Japan 
Atomic Energy Research Inst., Tokai). Natl Bur. Stand. (U.S.), 
Spec. Publ.; 2: 773-790(1976). 

From 7. materials research symposium; Gaithersburg, Mary- 
land, USA (7 Oct 1974). 

See NBS-SPEC.PUBL.—422(Vol.2); CONF-741023—P2. 

To Goldschmidt we owe early knowledge of trace element 
geochemistry. He analyzed a variety of geomaterials by emission 
spectrochemical analysis during 1930—37. Colorimetric (spectropho- 
tometric) procedures have been developed beginning with Sandell 
since 1936. Studies in trace element geochemistry have been greatly 
advanced by means of neutron activation analysis since approximate- 
ly 1950. Isotope dilution mass spectrometry is gaining a central 
position as a reliable trace element analysis method; this become 
possible through scrupulous control of blanks. The blank can be 
related to the constituent in —_ and the interfering (positively 
or negatively) substances. Correction for contamination during 
sample preparation is usually very difficult. The blank is affected b 
reagents, vessels, and atmosphere or environment, all of whieh 
require the close attention of the analyst. Ways for reducing blank 
values are briefly mentioned. Methods recently described for deter- 
mination of trace elements in geomaterials are: spectrophotometric 
and fluorimetric, emission spectrochemical, atomic absorption and 
flame emission, x-ray fluorescence, nuclear (activation, nuclear track, 
etc.), electrochemical, mass spectrometry, and gas chromatography. 
Examples of comparison of methods are _ The following are to 
be considered in choosing the proper analytical technique: objective 
of analysis, sensitivity and detection limit, accuracy, precision or 
reproducibility, determination of single element or multielements, 
time and cost, and analyst. 


22966 Characteristics of environmental airborne fissionable mate- 
rial. Center, B.M.; Jackson, K.E.; Ruddy, F.H. (Washington State 
Univ., Pullman). Natl. Bur. Stand. (U.S.), Spec. Publ.; 2: 1137- 
1142(1976). 

From 7. materials research symposium; Gaithersburg, Mary- 
land, USA (7 Oct 1974). 

See NBS-SPEC.PUBL.—422(Vol.2); CONF-741023—P2. 

Methods are reported for performing a quantitative assay of 
environmental air samples for fissionable material. Determination of 
size characteristics using the nuclear track technique is given and a 
comparison is made with size characteristics obtained from an aero- 
dynamic (cascade impactor) separation. Special emphasis is placed 
on the important problem of detection of plutonium in the environ- 
ment. 
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22967 Analytical design in activation analysis: the role of accura- 
cy and precision. Becker, D.A. (National Bureau of Standards, Wash- 
ington, DC). Natl. Bur. Stand. (U.S.), Spec. Publ.; 2: 1143-1155(1976). 

From 7. materials research symposium; Gaithersburg, Mary- 
land, USA (7 Oct 1974). 

See NBS-SPEC.PUBL.—422(Vol.2); CONF-741023—P2. 

In order to obtain maximum utilization of the technique of 
activation analysis, a logical and systematic method for the evalua- 
tion of alternate analytical procedures is required, especially for 
analyses requiring a high degree of accuracy and precision. The 
activation analysis procedure can be separated into the four basic 
areas: (a) sampling and sample handling; (b) irradiation procedures; 
(c) radiochemical ations; and (d) detection systems. Each of 
these areas can then be divided into a number of individual options, 
each option with its own characteristics, including an uncertainty 
value. The resulting analytical design results when these options are 
fused to form a procedure which will adequately meet the require- 
ments. This paper outlines many of the options available in each area 
and discusses some of their inherent limitations and uncertainties. 


22968 Search for accuracy in activation in activation analysis of 
trace elements in different matrices. Meloni, S.; Ganzerli-Valentini, 
M.T.; Caramella-Crespi, V.; Maxia, V.; Maggi, L.; Pisani, U.; Soma, 
R.; Borroni, P. (CNR, Pavia, Italy). Natl Bur. Stand. (U.S.), Spec. 
Publ.; 2: 1157-1164(1976). 

From 7. materials research symposium; Gaithersburg, Mary- 
land, USA (7 Oct 1974). 

See NBS-SPEC. PUBL.—422(Vol.2); CONF-741023—P2. 

Different fagtors may affect accuracy in activation analysis of 
trace elements. The evaluation of these factors often requires a 
number of time consuming experiments, but the statement of accura- 
cy in activation analysis is of great value to cast some light on the 
overall reliability of the method itself. It can be pointed out that 
accuracy is often inversely proportional to the number of — of the 
whole analytical procedure, from sampling to calculation of results. 
Several techniques of activation analysis were developed and applied 
to the determination of trace element content in standard reference 
materials and in samples chosen for intercomparison among laborato- 
ries. Emphasis was put on limiting the number of steps to improve 
the accuracy and on achieving the best of precision. Results are 
presented and discussed, together with the criteria for the choice of 
the most appropriate separation technique. Other sources of system- 
atic errors, such as the reliability of the content of the reference 
standards and dead-time corrections when short-lived isotopes are 
involved, were taken into account and discussed. 


22969 Surface effects on accuracy in activation analysis. Revel, 
G.; Fedoroff, M. (Centre d’Etudes de Chimie Metallurgique, Vitry- 
sur-Seine, France). Natl. Bur. Stand. (U.S.), Spec. Publ; 2: 1165- 
1171(1976). 

From 7. materials research symposium; Gaithersburg, Mary- 
land, USA (7 Oct 1974). 

See NBS-SPEC. PUBL.—422(Vol.2); CONF-741023—P2. 

One of the main advantages of trace activation analysis is the 
possibility of eliminating surface contamination by post-irradiation 
removal of the superficial layers of the sample. In some cases this 
advantage is lost by noneffective removal, leading to inaccurate 
results. We discuss the main causes of ineffective removal of surface 
contamination. In neutron activation analysis the surface contamina- 
tion takes place during sampling and irradiation. The main causes of 
ineffective removal of this contamination are redeposition during 
chemical etching and large diffusion during irradiation. For the 
determination of light elements (O,C,N) performed by charged parti- 
cle or photon irradiation, the surface contamination is increased 
through the diffusion of impurities by recoil and channeling. Chemi- 
cal etching, used as the only method, is not convenient for a number 
of metallic samples—often the thickness of the dissolved layer varies 
along the surface due to heterogeneities in purity, crystalline struc- 
ture and localized oxidation made by nonhomogeneous incident 
beam. Several examples investigated by tracer and metallographic 
methods are given. A procedure for accurate surface contamination 
removal is suggested. 


22970 Study into the accuracy of a remote-controlled system for 
multielement determination in foodstuffs using NAA. Schelenz, R.; 
Diehl, J.F. (Inst. for Radiation Tech., Karlsruhe, Ger.). Natl. Bur. 
Stand. (U.S.), Spec. Publ.; 2: 1173-1180(1976). 

From 7. materials research symposium; Gaithersburg, Mary- 
land, USA (7 Oct 1974). 

See NBS-SPEC.PUBL.—422(Vol.2); CONF-741023—P2. 

More accurate information on the trace element composition 
of foodstuffs is important in the field of nutrition. An appropriate 
approach to this problem is the application of neutron activation 
analysis for simultaneous multielement determination using high 
resolution gamma spectrometry. A system has been developed per- 
mitting determination of at least 28 elements, utilizing remote con- 
trolled radiochemical processing of irradiated biological samples. 
The reliability of the method has been ascertained by participation in 
inter-laboratory comparisons organized by the International Atomic 
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Energy + ae (IAEA). Results for multielement determinations 
are given for potatoes (peeled), milk powder, fish solubles and algae. 


22971 Neutron activation analysis of elements extracted into 
organic media. Stella, R. (CNR, Pavia, Italy); Genova, N. Nati. Bur. 
Stand. ae go Publ.; 2: eh pear de 

rom 7. materials research symposium; Gaithersburg, Mary- 
land, USA (7 Oct 1974). sigh - 

See NBS-SPEC.PUBL.—422(Vol.2); CONF-741023—P2. 

It is sometimes worthwhile, especiz"!v in solvent extraction 
studies by radiochemical techniques, to neutron irradiate the organic 
phase after extraction and direc Dagestan Problems arise in 
comparing gamma activities in the corresponding aqueous phases, 
eventually irradiated after extraction, and in aqueous standards. 
Many factors may affect, though in a different way, both the neutron 
activation and counting steps: the former being a function of neutron 
absorption in the organic medium that may be especially relevant in 
the case of chlorine containing solvents and of the different neutron 
thermalizing properties of the same. To test these effects, tributyl 
phosphate in various diluents was used as an extractant for the 
chlorocomplexes of some noble metals, namely Pd, Pt, Ir, Os and 
Au. The effect of different thermalizing power of the media by 
comparing the activities of irradiated aqueous and organic samples 
a ing same amounts of neutron absorbing elements was also 
evaluated. 


22972 Estimation of primary reaction interferences in fast parti- 
cle activation analysis by calculations using cross section data. Krivan, 
V. (Max-Planck-Inst. fuer Metallforschung, Schwaebisch Gmuend, 
Ger.). Natl. Bur. Stand. (U.S.), Spec. Publ; 2: 1189-1214(1976). 

From 7. materials research symposium; Gaithersburg, Mary- 
land, USA (7 Oct 1974). 

See NBS-SPEC.PUBL.—422(Vol.2); CONF-741023—P2. 

Since the primary interference reactions may be a consider- 
able source of systematic errors in fast particle activation analysis, 
their evaluation is of principal importance. These interferences can 
often be avoided or at least reduced to a negligible degree by the 
choice of the optimum projectile energy. In certain cases the inter- 
fering nuclear reactions cannot be avoided; then their extent must be 
evaluated quantitatively and corresponding corrections applied. For 
the evaluation of the primary interference reactions by calculation, 
in addition to the appropriate projectile flux parameters, the cross 
section data must be known. A critical picture is provided of the 
present state of the cross section data required for this purpose with 
re to their accuracy and completeness. Compilations from 
which the cross section data can be obtained are surveyed and 
discussed. A survey of systematics enabling the possibility to esti- 
mate unknown cross section data is given. The consequences of the 
uncertainty in nuclear data for the evaluation of primary reaction 
interferences are discussed and demonstrated by using practical 
examples. Handling of nuclear interferences in activation with 14- 
MeV neutrons, with fast neutrons of intermediate energy and with 
charged icles is considered. In most cases, the cross section data 
needed for these calculations are, at present, already available. 
Generally, the accuracy suffices to make calculations for assessing 
the significance of the interferences and to choose the optimum 
projectile energy. The application of calculations to obtain the actual 
correction factors is — only in cases where the cross section 
data have been critically evaluated and their accuracy is well known. 


22973 Activation analysis with charged particles of intermediate 
energy: performances and Barrandon, J.N.; Debrun, J.L. 
(CNRS, Orleans Cedex, France). Natl Bur. Stand. (U.S.), Spec. 
Publ.; 2: 1215-1232(1976). 

From 7. materials research symposium; Gaithersburg, Mary- 
land, USA (7 Oct 1974). 

See NBS-SPEC.PUBL.—422(Vol.2); CONF-741023—P2. 

The subject of this communication is activation analysis with 
intermediate energy protons (10 to 15 MeV) and *ZHe (10 to 20 
MeV) with an emphasis on nondestructive multielemental analysis, 
but results obtained for single element determination after radioche- 
mical separations are also reported. Precision, accuracy, selectivity 
and sensitivity of the methods are discussed, as well as the possibili- 
ties of application in various areas including mainly metallurgy, 
geology, solid state physics and archeology. In the case of nondes- 
tructive analysis with 10 MeV protons, we will present experimental 
activation yields for over 130 radioisotopes corres; ing to more 
than 50 elements. Calculated sensitivities for the determination of 
these elements will be compared with experimental sensitivities 
obtained in actual analysis of various matrixes like: Ag, Al, Au, Co, 
Ir, Nb, Rh, Ta, rocks and —. For destructive analysis with 
higher energy protons and e, our experimental results will be 
compared with results obtained on identical samples by other analyt- 
ical methods like colorimetry, atomic absorption and mass spectrom- 
etry. 


22974 Organomercury and total mercury content of environmen- 
tal activation i 


matrices as determined by neutron analysis. Orvini, E.; 
Gallorini, M. (CNR, Pavia, Italy). Natl Bur. Stand. (U.S.), Spec. 
Publ.; 2: 1233-1240(1976). 
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From 7. materials research symposium; Gaithersburg, Mary- 
land, USA (7 Oct 1974). " 
See NBS-SPEC.PUBL.—422(Vol.2); CONF-741023—P2. 

: Neutron activation analysis and the gas-chromographic tech- 
niques are used in the determination of organomercury compounds 
and of total mercury in environmental matrices. In this work the 
benzene-cysteine separation procedure of Westoeoe was coupled to 
neutron activation analysis. In this way both the total mercury 
content and the organomercury fraction can be evaluated in one 
sample and during one radiochemical separation process. The activ- 
ity of **’Hg from the inorganic mercury content of the samples has 
been evaluated with a well-known combustion separation technique, 
carried out on the residual sample after benzene extraction. 
activity of "Hg from organomercury compounds of the samples 
has been evaluated after extraction and purification with cysteine 
acetate from benzene fraction. The total mercury content was 
checked on an untreated portion of the same sample. 


22975 Evaluation of error in the instrumental activation analysis 
of rocks. Rosenberg, R.J. (Technical Research Centre of Finland, 
Otaniemi). Natl. Bur. Stand. (U.S.), Spec. Publ.; 2: 1241-1256(1976). 

From 7. materials research symposium; Gaithersburg, Mary- 
land, USA (7 Oct 1974). 

See NBS-SPEC.PUBL.—422(Vol.2); CONF-741023—P2. 

The overall error in instrumental activation analysis of rocks 
with a TRIGA Mark II reactor and the magnitude of its components 
are evaluated. The analysis of lanthanides in the USGS standard 
rocks G-1 and W-1 is used as an example. The average precision of 
the individual results obtained in this work is 11.6% and the average 
deviation of the mean is 4.6%. According to a comparison of values 
found in the literature the average error of results obtained in 
different laboratories is 11.8% and the average deviation of the 
results obtained in this work from the average of all results is 7.3% 
evenly distributed on both sides of zero. The possible components of 
the error have been investigated partly experimentally and partly 
theoretically and the following was found to give noticeable contri- 
butions when 200-mg samples were used: The flux gradient causes an 
average error of 5.2% and thermalization in aquatic standards causes 
a negative error of 2.2%. Differences in counting geometry in 
measurements with the sample on the detector cause an error of 
2.5% and differences in gamma-ray absorption cause an error that 
varies between 2.5% and below 1%. This error is negative when 
aquatic standards are used. Counting statistics causes an error that 
varies between 1% and 38%. The mean errors calculated from these 
data give a total error that varies between 9.0 and 42% with an 
average of 10.8%. A comparison between 10.8% and the average 
precision 12.8% of all results obtained in this work indicates that all 
errors of any importance are considered here. The mean error 
without counting statistics is 8.9%. By rotating the samples during 
irradiation, counting with a few cm distance between sample and 
detector and by using rock-standards the total error can be de- 
creased to the level of counting statistics. The same results can be 
obtained by decreasing the dimensions of the samples. 


22976 Neutron activation analysis for some nonstoichiometric 
constituents in a large number of natural and synthetic beryl samples. 
Ristic, S.M. (Univ., Belgrade). Natl. Bur. Stand. (U.S.), Spec. Publ.; 
2: 1257-1274(1976). 

From 7. materials research symposium; Gaithersburg, Mary- 
land, USA (7 Oct 1974). 

See NBS-SPEC.PUBL.—422(Vol.2); CONF-741023—P2. 

About 100 natural beryls from very different locations were 
analyzed. An appreciable content of all five alkali metals was pre- 
sent, so that determination with a good precision was an important 
crystalochemical as well as geochemical problem. The trace amounts 
of Cr, As, Sc, Mn, Eu, and Dy in some natural samples, as well as 
Co, Ni, Fe, Mo, Sc, Cs and Na were measured in a gamma- 
spectrometric arrangement with a 500-channel pulse height analyzer, 
without chemical treatment (i.e., in a nondestructive NAA proce- 
dure). The results obtained were partly controlled and compared by 
emission spectrography, flame spectrometry, and atomic absorption 
spectrometry, in order to determine the general reliability, as well as 
precision and accuracy in various analytical procedures and different 
samples. 


22977 Control of sample configuration as an aid to accuracy in 
instrumental neutron activation analysis. Heft, R.E. (Univ. of Califor- 
nia, Livermore). Natl. Bur. Stand. (U.S.), Spec. Publ.; 2: 1275- 
1281(1976). 

From 7. materials research symposium; Gaithersburg, Mary- 
land, USA (7 Oct 1974). 

See NBS-SPEC.PUBL.—422(Vol.2); CONF-741023—P2. 

Errors associated with the basic calculation common to all 
instrumental neutron activation analyses are discussed. The sample 
thickness of particulate of powdered samples contained in vials or 
cups is likely to be nonuniform and difficult to measure. To improve 
the accuracy of the counting efficiency determination, a procedure 
was developed for potting the samples in polyethylene to form 
cylindrical disks of polyethylene completely containing the sample 
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material, uniformly distributed throughout the volume of the disk. 
Typically, 100 milligrams of sample is intimately mixed with 1 gram 
of polyethylene powder by gentle grinding in an agate mortar. The 
mixture is placed in a 2.54 cm diameter polycarbonate cylindrical 
cup and heated to 150°C in a vacuum oven with a 3.81-cm-long 
polycarbonate cylindrical rod of just under 2.54 cm diameter, in 
place, on top of the sample. At 150°C the polyethylene melts and 
forms a highly viscous fluid which upon cooling forms a disk of 
fixed diameter with parallel faces and whose thickness is measurable 
to 0.05 millimeter. Blank corrections for the polyethylene are found 
to be small, and the disks serve as secure containers for the particu- 
lates during and after irradiation; and as counting samples of precise 
configuration for which counting efficiency can be accurately deter- 
mined. 


22978 Determination of elements in standard material (Bovine 
Liver SRM 1577). Donev, I.Y.; Marichkova, L.M. (Inst. for Nuclear 
Research and Nuclear Energy, Sofia). Natl. Bur. Stand. (U.S.), Spec. 
Publ.; 2: 1293-1304(1976). 

From 7. materials research symposium; Gaithersburg, Mary- 
land, USA (7 Oct 1974). 

See NBS-SPEC. PUBL.—422(Vol.2); CONF-741023—P2. 

Investigations for quantitative determination of the elements: 
bromine, chromium, copper, iron, calcium, sodium, manganese and 
zinc in standard material Bovine Liver SRM 1577 have been carried 
out. Nondestructive neutron activation analysis was utilized. Gamma 
spectrometry was carried out with a 10-cm* Ge(Li) detector con- 
nected to a 4000 channel pulse height analyzer. In addition, some 
methodological procedures concerning the preparation of the stan- 
dards are communicated, especially on the manipulation and origin 
of individual or systematic errors. Quantitative evaluations of these 
errors are given. Analytical results of trace element determinations, 
before and after cleaning, of Bulgarian polyethylene film, used as 
packaging material, are given. A short description is also given of 
the procedure for rapid homogenization and drying of biological 
material at liquid nitrogen temperature for about 6 hours, where the 
water removed is about 85 percent. This enrichment is sufficient for 
investigations with the neutron activation analysis method. It is also 
important that the drying is carried out at 30°C, so the danger for 
losses of different elements such as arsenic, selenium, and silver is 
reduced. 


22979 Some techniques and instruments developed in Bulgaria for 
the non-destructive analysis of nuclear materials. Bachvarov, N.S.; 
Dragnev, T.N.; Karamanova, Zh.S.; Myunning, Kh.; Trifonov, A.L; 
Khristov, V.I. (Bylgarska Akademiya na Naukite, Sofia. Inst. za 
Yadrena Izsledvaniya i Yadrena Energetika). pp 347-356 of In Safe- 
guarding nuclear materials. II. Vienna; IAEA (1976). (In Russian) 

From Symposium on the safeguarding of nuclear materials; 
Vienna, Austria (20 Oct 1975). 

The authors give a brief description of some techniques and 
instruments designed for non-destructive analysis of special nuclear 
materials. The focus of attention is on methods of determining the 
concentration of nuclear materials and on the instrumentation in- 
volved, e.g. the beta reflection technique and beta-reflectometer, the 
X-ray fluorescence method with beta particle excitation, and also the 
requisite gamma spectrometers. Two improved versions of portable 
neutron coincidence counting instruments for measuring plutonium 
are described, and also the performance characteristics of mini- 
preamplifiers for CdTe semi-conductor detectors. 


22980 Non-destructive measurement of 7*°U and 7°°U content in 
HTR fuel elements by delayed neutron analysis. Cloth, P.; Kirch, N.; 
Krings, F.J. (Kernforschungsanlage Juelich G.m.b.H. (Germany, 
F.R.). Inst. fuer Reaktorentwicklung). pp 533-537 of In Safeguarding 
nuclear materials. II. Vienna; IAEA (1976). 

From Symposium on the safeguarding of nuclear materials; 
Vienna, Austria (20 Oct 1975). 

Studies have been made on a non-destructive method capable 
of determining the isotopic vector of fissionable material (7°5U and 
2331) in irradiated HTR fuel elements of the uranium-thorium cycle. 
The vector is determined by delayed neutron analysis. Experimental 
feasibility studies have been performed and a design concept for a 
real testing facility is given. A pilot setup has been built allowing the 
_ — derived from the experimental and theoretical studies 
to be tested. 


22981 Verification of the 7*°U flow at the output of the THTR 
fuel fabrication plant. Cuypers, M.; Corbelini, M. (Commission of the 
European Communities, Ispra (Italy). Joint Research Centre); van 
der Stricht, E.; Boursier, M. (Commission of the European Commu- 
nities, Luxembourg. Directorate for Safeguards and Controls and 
Property Rights). pp 521-531 of In Safeguarding nuclear materials. 
II. Vienna; IAEA (1976). 

From Symposium on the safeguarding of nuclear materials; 
Vienna, Austria (20 Oct 1975). 

An outline is given of the method of verification of *5U 
content at the end of a fuel pebble production line. A study has been 
made of the statistical sampling effort, taking due account of Safe- 
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guards Authority requirements, fuel specifications and production 
practices. It was necessary to desgin a random sampling device 
which is described. The samples pass through the measurement 
facility, which is based on delayed neutron counting, after irradion 
of the fuel pebble with californium-252 sources. Emphasis has been 
laid on automation and reduction of inspection time as well as on 
containment and temper-resistance. The sampling capacity and the 
precision of the measurement permit the timely detection of a 
diversion of less than 0.5%. 


22982 Gamma-spectrometric determination of isotopic composi- 
tion without use of standards. Harry, R.J.S.; Aaldijk, J.K.; Braak, J.P. 
(Stichting Reactor Centrum Nederland, Petten). pp 235-245 of In 
Safeguarding nuclear materials. II. Vienna; [AEA (1976). 

From Symposium on the safeguarding of nuclear materials; 
Vienna, Austria (20 Oct 1975). 

A method has been developed to determine the mass ratio of 
gamma-emitting nuclides from only one Ge(Li) gamma-ray spec- 
trum. The method is effective regardless of sample geometry or the 
chemical and physical state of the sample. A standard sample is not 
necessary, the basic assumption being that the nuclides to be deter- 
mined have the same atomic ratio throughout the sample. From the 
Ge(Li) ma-ray spectrum the peak areas are determined. Use is 
made of the fact that the detection efficiency of a Ge(Li) spectrom- 
eter is a smooth function of energy for energies larger than 120 keV, 
and that the relative emission ratios of the specified photons from 
each nuclide are known from the literature. For the particular 
photon energies of a nuclide the relative efficiency as a function of 
energy is determined in the specific sample, in the specific geometry 
of that measurement. In combining this information from the differ- 
ent nuclides in the same sample a final relative detection efficiency as 
a function of energy is obtained. Using this efficiency curve, the 
photopeak counting rates and the known values of the gamma 
abundances, the mass ratios of the nuclides can be determined. 
Ge(Li) gamma-ray spectra of various samples have been used in this 
method. For instance, the uranium enrichment has been determined 
in samples of various chemical and physical state. The coefficient of 
variation in the resulting enrichments is about 3% of the declared 
enrichments of the samples. 


22983 Multielement trace analysis of coals, ashes and related 
materials from coal-treatment facilities by instrumental neutron acti- 
vation analysis. Kucera, E.T.; Heinrich, R.R. (Argonne National 
Lab., Ill. (USA)). J. Radioanal. Chem.; 32: No. 1, 137-150(1976). 

From International nuclear and atomic activation analysis 
conference and 19th annual meeting on analytical chemistry in 
nuclear technology; Gatlinburg, Tennessee, USA (14 Oct 1975). 

1 fig.; 18 refs.; 6 tabs. 

Concentration of trace elements found in coal, ash, and mate- 
rials used in a fluidized bed combustion process have been deter- 
mined by thermal neutron activation and absolute Ge(Li) gamma-ray 
spectrometry. Described are the calibration of detectors and correc- 
tions associated with the method along with estimated uncertainties. 
A brief description of the computer code used in the processing of 
the Ge(Li) spectra is presented. Comparisons of instrumental neu- 
tron activation analysis results with NBS standards and those ob- 
tained by the atomic absorption technique are tabulated. A total of 
21 trace element have been determined or identified in the fluidized- 
bed products and these results are used in identifying trace element 
depositions in various stages of the fluidized bed combustion process. 


22984 Application of neutron activation analysis, gamma spec- 
trometry and nuclear track detectors for reactor fuel assay. Raics, P.; 
agy, S.; Daroczy, S. (Kossuth Lajos Tudomanyegye- 
ungary). Kiserleti Fizikai Intezet). pp 641-649 of In 

Safeguarding nuclear materials. II. Vienna; [AEA (1976). 

From Symposium on the safeguarding of nuclear materials; 
Vienna, Austria (20 Oct 1975). 

A combined passive-active assay technique is being developed 
for non-destructive determination of the **U/?°U ratio in fresh 
uranium fuel elements. The passive assay using gamma rays of the 
uranium isotopes makes it also possible to estimate the sample 
thickness and the absolute amount. The active interrogation is based 
on the ***U(n,2n)”*7U reaction at 14 MeV. These eo are fairly 
independent of the sample geometry and inhomogeneities. Prelimi- 
nary experimental results are also presented. A possible method for 
the nondestructive measurement of fuel burnup is outlined. This is 
based on the counting of spontaneous fission neutrons by solid-state 
nulear track detectors. Investigation of the detector-jumping spark 
counter system is described. 


22985 Measurements of argon leaks through seals of liquid 
sodium pumps by neutron activation Van Dalen, A.; Van 
Den Bergh, J.W.H. (Stichting Reactor Centrum Nederland, Petten). 
J. Radioanal. Chem.; 32: No. 1, 189-193(1976). 

From International nuclear and atomic activation analysis 
conference and 19th annual meeting on analytical chemistry in 
— > ied Gatlinburg, Tennessee, USA (14 Oct 1975). 

igs. 
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The leak-rate of Ar through seals of liquid sodium pumps for 
sodium-cooled fast reactors is measured by thermal neutron activa- 
tion analysis of oil air samples taken from Cy ones 
systems of the seals. A method to calculate the lead-rate thro 
triple seal from the increase of the Ar concentrations is given. op 
triple seal the following results were obtained: K;40.0027, K2h0.0027 
and K3h0.00165 h7*. leak-rate at stationary state was 0.29 cm* 
STP Ar h~*. After 500 hr running the primary system attained 82% 
of the stationary state, and the secondary system 78%. The errors in 
the determination of argon concentrations are 1% for oil, and 2% 
for air samples. Smaller volumes of oil in the systems will allow 
lower detection limits for the leak-rates and shorter response times. 
For another seal type for which in principle only air samples had to 
be —. the complete leak measurement was performed within 
one week. 


CHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 21650, 21651, 21784, 22965 


22986 (BNWL-SA—5755) Use of x-ray byes in absorption 
fluorescence analysis of aerosol loaded filters. 
arcia, . (Battelle Pacific Northwest Labs., Rich- 
land, Wash. (USA). Sep | 1976. Contract E(45-1)-1830. 15p. (CONF- 
760959—1). Dep. NTIS $ 
From 25. annual —- on applications of x-ray analysis; 
Denver, Colorado, United States of America (USA) (25 Sep 1976). 
Two methods are described for computing multielement x-ray 
absorption corrections for aerosol samples collected in IPC-1478 and 
Whatman 41 filters. The first relies on scatter peak intensities and 
scattering cross sections to estimate the mass of light elements (Z less 
than 14) in the sample. This mass is used with the measured heavy 
element (Z greater or equal to 14) masses to iteratively compute 
sample absorption corrections. The second method utilizes a linear 
function of In() vs In(E) determined from the scatter peak ratios 
and estimates sample mass from the scatter peak intensities. Both 
methods assume a ———— depth distribution of aerosol in a 
— of the front of filters, and the assumption is evaluated 
t to an exponential aerosol depth distribution. Penetration 
or various _, ae ane and liquid aerosols were mea- 
oy Aerosol penetra’ constant over a 1.1 mg/cm? 
range of sample foading { for IP filters, while absorption corrections 
for Si and S varied by a factor of two over the same loading range. 
Corrections computed by the two methods were compared with 
measured absorption corrections and with atomic absorption analy- 
ses of the same samples. 


22987 Fast-response fuel-rod calorimeter. Beyer, N.S.; Perry, 
R.B.; Lewis, R.N. (Argonne National —_ Ill. (USA)). pp "541-549 
of In Safeguarding nuclear materials. II. Vienna; IAEA (1976). 

From Symposium on the ~ eR of nuclear materials; 
Vienna, Austria (20 Oct 1975). 

This paper concerns fuel-rod calorimetry equipment and tech- 
niques developed at Argonne National Laboratory for the non- 
destructive analysis of the plutonium content of plutonium-loaded 
fuel rods. A discussion is presented which covers the manner in 
which these calorimetric measurements are made, the basic desi 
features, and the measurement precision. The emphasis is u 
ANL Model IV Fast-Response Fuel Rod Calorimeter, which is the 
newest, most sophisticated instrument. The Model IV ‘nthiaaet, 
which features a new micro-processor controller-readout system, has 
a thermal power measurement precision of less than +-0.1% relative 
for a si measurement; can complete a measurement in 15 
minutes. It can handle fuel rods containing mixed-oxide fuel columns 

» dedadiagecds | Conversion to and readout directly in grams of 
plutonium can also be accomplished with this new instrument at a 
single measurement precision of +-0.2% relative. 


RADIOMETRIC AND RADIOCHEMICAL PROCEDURES 


REFER ALSO TO CITATION(S) 21774, 21823, 21886, 22962, 
22965, 22979, 22984, 23197, 23559 


22988 ap ay Wopey of U and Np from Pu 
and Pu alloys for determination by x Hansel, J.M. 
Jr.; Martell, C.J.; Nelson, G.B.; Hakkila, E.A. (Los Alamos Scientif- 
ic Lab., N. Mex. (USA)). 1976. _——— W-7405-ENG-36. 9p. 
(CONF.760857_1). Dep. NTIS $3.50. 
From 25. annual x-ray conference; Denver, Colorado, United 
States of America (USA) (3 dey bys. 1976). 
Methods are the determination of uranium, or 


uranium and neptunium, in plutonium metal and plutonium alloys. 
Anion exchange or a combination of anion exchange and solvent 
extraction is used to concentrate the elements for x-ray fluorescence 


analysis, depending upon the impurities t and the elements to 
be determined. The precision for between 3 and 250 pg 
of uranium or neptunium ranges between 30 and 2 percent. 7 
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22989 (UCRL—78063(Rev.1)) Improved detection limits in 
energy dispersive x-ray fluorescence x rays. 
Ryon, R.W. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 9 1976. Contract W-7405-ENG-48. 17p. (CONF- 


760857—2). Dep. S $3.50 
; Denver, Colorado, United 


From 25. annual x-ray ‘conference 
States of America (USA) (3 Aug 1976). 

Polarized x-radiation is shown to be a superior and practical 
excitation source for measuring trace elements by energy dispersive 
x-ray fluorescence. In this y, polarization was obtained by scat- 
tering the primary beam at 90° from boron carbide. The losses 
inherent in the geometric requirements and the polarizer efficiency 
can be more than compensated for by using a close-coupled system 
and a standard, high-power x-ray tube. With the system described 
here, which uses a molybdenum anode x-ray tube, detection limits 
for the elements from K to Sr in NBS Standard Orchard Leaves are 
approximately 2 to 4.5 times lower using polarized excitation as 
compared to direct excitation, and about 1 to 3 times lower as 
compared to secondary excitation. 


22990 Spiking yore dilution and its application to fluorine 
determinations. Das, H.A.; Wals, T. (Reactor Centrum Nederland, 
Petten). — Bur. Stand. (U.S.), Spec. Publ.; 2: 961-982(1976). 
m 7. materials research symposium; Gaithersburg, Mary- 

land, USA 0 Oct 1974). 

See NBS-SPEC.PUBL.—422(Vol.2); CONF-741023—P2. 

Isotope dilution is based on the isolation of a constant substoi- 
chiometric amount. This method can be completed by a group of 
techniques in which this amount is a function of the concentration to 
be determined. This hee enables the routine analysis of aqueous 
samples. The practical difference with normal isotope dilution is 
twofold: (a) the activity is added as a spike to both the standard and 
the sample solution and (b) the count rates obtained for the fractions 
isolated from the standard solutions, are plotted against the concen- 
tration in such a way that a linear calibration curve is obtained. 
Some methods which can be used in the app: plication of this principle 
are discussed and compared to “classical” isotope dilution. Expres- 
sions are derived for the relative statistical error and the limit of 
detection. As a practical example of these techniques, the determina- 
tion of fluorine is discussed. The radionuclide used is *F (T 1/2 = 
110 min), which is prepared carrier free by irradiation of a 
The substoichiometric amount is taken by either ——— on glass 
beads or by imperfect liquid-liquid extraction with (CHs)sSiCl dis- 
solved in benzene. The glass beads or the organic extract are 
counted integrally. The reciprocal of the count-rate is a linear 
function of the concentration to be determined. The limit of detec- 
tion is usually 0.01 pg/ml, while the limit of determination is 
approximately equal to 0.05 ng/ml. The method is applicable to both 
F- SiFs = and is not sensitive to appreciable NaCl concentra- 
tions. The error is dependent on counting statistics and on the ratio 
reagent amount to be determined. The method can be extended to 
dried plant material by ashing and dissolving the sample, using ‘°F 
tracer for chemical yield determination. 


22991 Significant improvement of accuracy and precision in the 
determination of trace rare earths by fluorescence analysis. Ozawa, 
L.; Hersh, H.N. (Zenith Radio Corp., Chicago). Natl. Bur. Stand. 
(U.S), Spec. Publ.; 2: 1103-1107(1976). 

From 7. materials research symposium; Gaithersburg, Mary- 
land, USA (7 Oct 1974). 

See NBS-SPEC.PUBL.—422(Vol.2); CONF-741023—P2. 

Most of the rare earths in yttrium, gadolinium and lanthanum 
oxides emit characteristic fluorescent line spectra under irradiation 
with photons, electrons and x rays. The sensitivity and selectivity of 
the rare earth fluorescences are high enough to determine the trace 
amounts (0.01 to 100 ppM) of rare earths. The absolute fluorescent 
intensities of solids, however, are markedly affected by the synthesis 
procedure, level of contamination and crystal perfection, resulting in 
poor accuracy and low precision for the method (larger than 50 
eager b error). Special care in preparation of the samples is required 
to obtain good accuracy and precision. It is found that the accuracy 
and precision for the determination of trace (less than 10 ppM) rare 
earths by fluorescence analysis improved significantly, while still 
maintaining the sensitivity, when the determination is made by 
comparing the ratio of the fluorescent intensities of the trace rare 
earths to that of a deliberately added rare earth as reference. The 
variation in the absolute fluorescent intensity remains, but is compen- 
sated for by measuring the fluorescent line he ay | ratio. Conse- 
quently, the determination of trace rare earths (with less than 3 
percent error) is easily made by a luminescence technique in 
which the rare earths are excited directly by photons. Accuracy is 
still maintained when the absolute fluorescent intensity is reduced by 
50 percent through contamination by Ni, Fe, Mn or Pb (about 100 

ppM). Determination accuracy is also improved for fluorescence 

analysis by electron excitation and x-ray excitation. For some rare 
earths, however, accuracy by these techniques is reduced because 
indirect excitation mechanisms are involved. The excitation mecha- 
nisms and the interferences between rare earths are also reported. 
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22992 Advantages of one, fluorescence analysis for trace ele- 
ments in silicate rocks. Gunn, B.M. (Univ. of Montreal). Natl Bur. 
Stand. (U.S.), Spec. Publ.; 2: 1109-1118(1976). 

From 7. materials research symposium; Gaithersburg, Mary- 
land, USA (7 Oct 1974). 

See NBS-SPEC.PUBL.—422(Vol.2); CONF-741023—P2. 

X-ray fluorescence (XRF) analysis has been successfully used 
to analyze over 1000 rock, cement and ore samples per year for 
elements including F, Na, Mg, Al, Si, P, S, Cl, V, K, Ca, Ti, Mn, Fe, 
Cr, Co, Ni, Cu, Zn, Ga, Rb, Sr, Y, Zr, Ba, Cs, Ce, La, Pb, Th, and 
U. Detection limits are never greater than 10 ppM and optimally are 
as low as 1 ppM for 60 second counting times. Accuracy is mainly 
limited by the accuracy of available standards which for major and 
minor elements are not known to better than 0.1 to 0.01 percent. 
oan reduction and matrix corrections are made by computer and 

have been developed in both FORTRAN IV and 

FOCAL-1 1 language. 


22993 Evaluation of a gamma-spectroscopy gauge for uranium- 
plutonium assay. Notea, A.; Segal, Y. (Technion-Israel Inst. of Tech., 
Haifa). pp 199-213 of In Safeguarding nuclear materials. II. Vienna; 
IAEA (1976). 

From Symposium on the safeguarding of nuclear materials; 
Vienna, Austria (20 Oct 1975). 

A procedure is presented for the characterization of a gamma 
passive method for non-destructive analysis of nuclear fuel. The 
approach provides an organized and systematic way for optimizing 
the assay system. The key function is the relative resolving power 
defined as the smallest relative change in the quantity of radionuclide 
measured that may be detected within a certain confidence level. 
This function is derived for nuclear fuel employing a model based on 
empirical parameters. The ability to detect changes in fuels of binary 
and trinary compositions with a 50-cm* Ge(Li) at a 1-min counting 
period is discussed. As an example to a binary composition, an 
enriched uranium fuel was considered. The 185-keV and 1001-keV 
gamma lines are used for the assay of 7**U and *°*U, respectively. 
As a trinary composition a plutonium-containing fuel was examined. 
The plutonium was identified by the 414-keV gamma line. The 
interference of the high-energy lines is carefully analyzed, and 
numerical results are presented. For both cases the range of measure- 
ment under specific accuracy demands is determined. The approac 


described is suitable also for evaluation of other passive as well as 
active assay methods. 


SPECTRAL PROCEDURES 


REFER ALSO TO CITATION(S) 21645, 21785, 22962, 22965, 
23029, 23031, 23032, 23046, 23058, 23059, 23063 


22994 (ARH-SA—277) Computer automated x-ray diffraction 
system using CAMAC interfacing. Bauer, W.F. (Atlantic Richfield 
Hanford Co., Richland, Wash. (USA)). Sep 1976. Contract E(45-1)- 
2130. 33p. Dep. NTIS $4.00. 

A versatile and highly adaptable computer controlled x-ray 
diffraction system, capable of multi-sample unattended operation, is 
described. This system, operated from a terminal at the instrument 
site on a 24 hour-per-day basis, is a tool currently in use for both 
routine sample analysis and research purposes. Interfacing between 
the computer and the instrument was accomplished through 
CAMAC, an internationally standardized, nonproprietary modular 
technique. System controlling software was developed by Atlantic 
Richfield Hanford Company personnel and was written in FOR- 
TRAN. The diffraction system is discussed from the aspects of 
hardware (the instrument, CAMAC, and the computer) and from 
software, (system considerations, data acquisition, instrument con- 
trol, and data reduction). User control and adaptability are empha- 
sized as the prime advantages of the system. Planned future enhance- 
ments are briefly described to illustrate these advantages. 


22995 (BNL—21888) Flat helical delay lines for position readout 

the anode wire MWPC and drift chambers. Okuno, H.; Chase, 
R.L.; Fischer, J.; Walenta, A.H. (Brookhaven National Lab., Upton, 
N.Y. (USA)). Oct 1976. Contract EY-76-C-02-0016. lip. (C INF- 
761006—27). Dep. NTIS $3.50. 

From Nuclear science, scintillation and semiconductor 
counter symposium; New Orleans, Louisiana, United States of 
America (USA) (20 Oct 1976). 

Simple, flat helical delay lines were developed for avalanche 
position determination along each anode wire, for unambiguous 
readout of multiparticle events in multiwire drift or proportional 
chambers. Lines of various propagation delay and dimensions were 
tested with x-rays and B-rays in several gas mixtures. Avalanche 
position resolutions of 0.2 mm and 0.6 mm FWHM, respectively, 
were obtained with a line 30 cm long in non electron-attaching 
gases. 


22996 Lame peer net X-ray fluorescent emission analysis of 
slurried samples of particulate solids: application to thorium and 
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uranium oxides. Hudgens, C.R. (Moun as te. ee, 
(USA)). 1976. Contract E(33-1)-GEN-53. 5p. (CONF-761 bal) 
Dep. NTIS $3.50. 

From American Nuclear Society ears. on x-ray; Lynch- 
burg, Virginia, United States of America (USA) (4 Oct 1976). 

Problems of ey «py can be avoided by analyzing 
the solids as slurries. A ed sample cell with a belt-driven stirrer 
was constructed for use with the GE XRD-3 spectrometer. A 
problem arose owing to radiolytic gas; an open, bottom-window cell 
would solve the problem. A Tho: analysis was carried out; the 
Le he was observed to increase with prolonged x-ray exposure. 

Li 


22997 Photoelectron band assignments in monocarbonyls and a- 
dicarbonyls. Meeks, J.L.; Maria, H.J.; Brint, P.; McGlynn, S.P. 
(Louisiana State Univ., Baton Rouge). Chem. Rev.; 75: No. 5, 603- 
610(1975). 

A Fang meee approach is used to develop an expression 
which defines the additive substituent effect on ionization potentials 
for a group of closely related parent molecules. The use of this 
expression to correlate adiabatic ionization potentials with photoe- 
lectron spectra is described. Ionization potentials of monocarbonyls 
and a-dicarbonyls are used to make PES band assignments and to 
study fren effects. (DDA) 


22998 Rare earth element analysis by dilution. Hanson, 
G.N. (State Univ. of New York, Stony Brook). Natl. Bur. Stand. 
(U.S.), Spec. Publ.; 2: 937-949(1976). 

From 7. materials research symposium; Gaithersburg, Mary- 
land, USA (7 Oct 1974). 

See NBS-SPEC.PUBL.—422(Vol.2); CONF-741023—P2. 

At Stony Brook we have been analyzing igneous rocks, 
granites through gabbros, basalts, and ultramafic rocks for rare earth 
elements (REE) as well as the other major, minor, and trace ele- 
ments in order to determine the origin of these rocks utilizing 
quantitative trace element models. For rare earths we are using the 
analytical procedure of J. G. Arth, USGS, Reston, Virginia, which 
utilizes two Dowex 50W by 8 cation columns, one for nitric acid to 
get a group separation of the REE and the other for hydrochloric 
acid to —s the specific REE. The rare earth elements La, Ce, 
Nd, Sm Gd, Dy, Er, Yb, and Lu can usually be analyzed in 
three to four mass spectrometric runs with a total time for analysis of 
about 8 hours. The number of REE analyzed should not be reduced 
or the great advantage of the REE, the regular but not consistent 
variation from element to element, cannot be fully utilized in an 
interpretation. Precision is about 1 percent for all elements except for 
Lu and Gd. The uncertainty in the accuracy is somewhat greater. 
Much of the REE data in the literature has uncertainties of about 5 
penn of greater, and for gross comparison of rock types this data 

. REE data however, with uncertainties much greater 
percent are no — acceptable, as they are not useful even 

omg gross comparisons of rock types. In a detailed study of a 
magmatic sequence in order to distinguish differentiated fractions 
versus different original parents and to determine which residual or 
fractionating minerals are involved, then high precision on the order 
of 1 percent is absolutely necessary. In such a sequence, since it is 
only necessary to compare samples with each other, high precision is 
adequate as one can normalize all samples to a sample in the 
sequence. In order to compare data with other laboratories, howev- 
er, high accuracy is also necessary. The uncertainty in the accuracy 
is mainly in not having adequate rare earth standards. 


22999 Atomic absorption spectrophotometry of air filter oe 
tape samples. Munoz-Ribadeneira, F.J.; Nazario, M.L.; Vega, A 
Sees Rico Nuclear Center, Mayaguez). Natl. Bur. Stand. (U. S), 
Spec. Publ.; 2: 1053-1061(1976). 
From 7. materials research symposium; Gaithersburg, Mary- 
land, USA (7 Oct 1974). 
See NBS-SPEC.PUBL.—422(Vol.2); CONF-741023—P2. 
Several techniques for the preparation of air paper tape 
samples for trace metal analysis by Atomic Absorption Spectropho- 
tometry (AAS) have been investigated. Known amounts of Cr, Mn, 
Co, Ni, Cu, Zn, Cd, and Pb were used to study the recovery of each 
the effects of several preparative and digestion procedures. 
Conclusions obtained by means of a statistical analysis of the results 
are given. Statistical ‘neh of data obtained from the application of 
the most successful techniques when applied to natural air particu- 
late samples are also presented. 


23000 page of smog aerosols with elemental analysis by 
accelerator beams. Cahill, wT A. Flocchini, R.G.; Eldred, R.A.; 
Feeney, P.J.; Lange, S.; Shadoan, D.; Wolfe, G. (Univ. of California, 
saat” Natl _ Bur. Stand. (U.S.), Spec. Publ; 2: 1119-1136(1976). 


research symposium; Gaithersburg, Mary- 
land, USA (7 Oct 1974). 


NBS-SPEC.PUBL.—422(Vol.2); CONF-741023—P2. 
The California Air Resources Board has operated an aerosol 
monitoring network of up to 15 stations since January 1973, using 
impactors to collect size segregated samples and ion-excited x-ray 
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emission to (geo the hp stem elemental analyses. Two-stage 
Lundgren et i pte yd ap with afterfilters collect parti- 
cles in the 0 rte ding <b and 5 to 20 um size ranges. 18- 
MeV alpha beams from an isochronous c clotron are used to excite 
x-rays in the aerosol samples, which are detected by a Si(Li) x- 
ray detector. On-line data collection and reduction codes generate 
aereal densities for elements between sodium and uranium, with 
Se ian ce tn ee at eee eet Oe ee 
ments. During the first year of operation, about 1 analyses were 
performed; each analysis included 15 to 25 elements. Extensive 
studies with real aerosols were required before the problem of 
bounce-off for dry, silicious aerosols was solved by coating the 
drums with 530 — mylar upon which was d ited about 50 
»g/cm? paraffin. Penetration of the Nuclepore me contribut- 
important corrections to the smallest size based upon the 
— of Spurney and Lodge. Operation of the co! system was 
through extensive comparisons on an element by element 
Meer with high-volume filter samplers, and a nominal collection 
error of +-15% was assigned from these causes. 


23001 Deanne of aii, dine et aa ie Guan 
flameless atomic absorption spectroscopy. McElhaney, R.J. ro 
Rid, . 1. Plant, Tenn. (USA)). J. Radioanal. Chem.; 32: No. 1, 99- 
104(197 
From International nuclear and atomic activation analysis 
conference and 19th annual meeting on analytical chemistry in 
nuclear technology; Gatlinburg, Tennessee, USA (14 Oct 1975). 
3 5 figs.; 4 refs.; 1 tab. 
Aluminium metal rod that is traced with either 0.06% gold, 
0.15% silver, 0.66% or 0.17% cobalt is used as a monitor alloy in 
neutron flux measurements of nuclear reactors. The Y-12 Plant 
Laboratory was requested to provide the necessary analytical ser- 
vices to verify the tracer content of these rods. The samples were 
received as short sections of rod weighing. Flameless atomic absorp- 
tion has been successfully applied to the analysis of trace levels of 
gold, silver and cobalt in milligram quantities of aluminium. The 
two-line method of background correction was used with good, but 
not total success. The reproducibility of the measurements was 
— and the results compared very well with the expected 
values. 


23002 Qualitative and quantitative X-ray fluorescence analysis of 
dusts. Beitz, L. Zem.-Kalk-Gips; 29: No. 6, 259-262(1976). (In 


). 

5 figs.; 1 tab.; 5 refs. 

X-ray fluorescence analysis can successfully be used for the 
chemical monitoring of air. The detection limits and analytical 
accuracy are uate for practical requirements. Experimental re- 
search was out with a view to ing optimum filter papers 
in terms of low No values, i.e., in terms of optimum detection limits. 
At the present time the best papers for the purpose, as established by 
these pees are Whatman No. 40 and Schleicher and Schuell 
589/1. possibility of determining correction factors for pollutant 
analysis, with the aid of standard samples, of dust collected by filters 
is outlined 
23003 demonstration of one-atom detection. Hurst, G.S.; 
Nayfeh, M. i; Yo J.P. (Oak Ridge National Laboratory. , Oak 
om Tennessee 378 )). Appl. Phys. Lett.; 30: No. 5, 229-231¢1 Mar 


Resonance ionization spectroscopy, a photoionization method 
in which all of a given quantum selected are converted to ion 
pairs, has been used to ee eae We have 
demonstrated the detection of one atom by using a pulsed dye laser 
to photoionize Cs to saturation and a proportional counter for the 
detection of single electrons. Some current applications, e.g., the 
slow transport and chemical reactions of atoms, are briefly discussed. 
a tions may include the detection of rare events such as 
quarks, solar neutrinos, and superheavy elements. (AIP) 


SEPARATION PROCEDURES 


REFER ALSO TO CITATION(S) 21720, 22850, 23798, 23799, 
23800, 23888 


23004 Se pp 270-288) Hydrogen isotope re- 
moval from liquid lithium; use of yttrium sponge as a getter. Hubber- 
— = ——s Pulham, R.J. (Univ. of Nottingham, England). 


_ = International conference on radiation effects and tri- 

Sep 1975 ated for fusion reactors; Gatlinburg, Tennessee, USA (30 
197 

= Radiation effects and tritium technology for fusion reac- 
tors. 


The efficiency of hydrogen isotope removal from mane lith- 

ium by filtration, cold trapping and chemical getterin iin, 
from solubility and thermodynamic data. The Free ‘gy-Tem- 
perature diagram for metallic hydrides indicate that calcium, barium, 
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scandium, yttrium and lanthanum should getter hydrogen from 
lithium, but isopleths for unsaturated solutions, derived from recent 
solubility results, indicate that g may not be complete. Thus, 
preliminary experiments, using resistivity techniques to monitor hy- 
drogen isotope concentration in lithium, have been undertaken to 
assess the gettering efficiency of yttrium sponge for unsaturated Li- 
H and Li—D solutions (and by extrapolation Li—T solutions). The 
results show that hydrogen isotope removal occurs readily accord- 
ing to Li(H) + Y yields YH2 + Li and it is not restricted by 
formation of surface protective films. Large quantities of hy 

can be removed from solution and gettering occurs to low levels. 
The gettering rate is exceptionally rapid even at relatively low 
temperatures (e.g. 400°C) and thermal cycling of the hydrided getter 
induces a marked increase in rate. 


23005 (CONF-761115—1(Draft)) Pressurized, annular chroma- 
for continuous separations. Scott, C.D.; Spence, R.D.; Sisson, 


W.G. (Oak Ridge National Lab., Tenn. (USA)). 1976. Contract W- 
7405-ENG-26. 36p. Dep. NTIS $4.00. 

From International symposium on advances in chromato- 
Td Houston, Texas, United States of America (USA) (1 Nov 


The concept for a continuous panne utilizing a 
rotating annulus was presented almost 30 years ago by Martin, 
Tiselius, and Syng (Disc. Faraday Soc. 7: 33201949)). Such a system 
with a stationary feed point and stationary effluent ports can accept 
a continuous feed stream separating it into a series of constituent 
streams appearing as separate helical bands in the annulus. A theo- 
retical plate concept can be used to mathematically describe the 
system. Recent developments for continuous liquid chromatography 
include the addition of gas over-pressure for higher pressure o 
ation and use of segmenting spacers at the feed entry to allow 
gradient elution. Molecular sieves and ion-exc © systems are 
being investigated for several possible separations. 7 fig. 


23006 Reduction catalyst to separate nitrogen oxides from off- 
gases. Tamura, Takaaki; Fujita, Norihiko; Matsuura, Chihiro. 
German(FRG) Patent 2,446,006/A/. 3 Apr 1975. 11p. (In German). 

1 tab. Addition to P2443899.1. 

Reduction catalyst are described for separating nitrogen 
oxides from off-gases with a carrier of naturally occuring inor 
material. The catalyst carrier is a tuff essentially consisting of SiOz, 
Ak and H2O with a content of totalling 1 to 10 wt.% alkali or alkali 
earth oxide, including a tuff whose composition corresponds to the 
so-called ‘mortenite’ and ‘critonite’. The catalytic effective compo- 
nent is a metal of the group Ib, IIb or VIII of the —_— system or 
chromium or manganese or a mixture of such me 


23007 Process for removing sulphur dioxide from exhaust gas. 
Morita, T.; Kobayashi, A.; Funahashi, I.; Metsuda, T.; Naoki, M.; 
Iwaki, F.; Kawamata, N. (to Kureha Chemical Industry Co. Ltd., 
Tokyo (Japan); Kawasaki Dockyard Co. Ltd. Kobe (Japan)). 
German(FRG) Patent 2,445,353/A/. 24 Apr 1975. 27p. (In German). 

2 fi 

In the process suggested for the removal of sulphur dioxide 
from an exhaust gas in the form of gypsum, the exhaust gas is firstly 
absorbed in an aqueous alkali sulphite solution whereby an alkali 
bisulphite containing solution is obtained. The aqueous solution thus 
obtained is treated with a calcium compound (calcium carbonate, 
calcium hydroxide, calcium oxide) within a closed system, where the 
process is performed in such a manner that the metal np ha ions 
which are contained in the filtrate coming from the gy; — 
tion step, removal of calcium sulphite in the form of gypsum on be 
oxidation in the form of a slurry with oxygen or air, are precipitated 
as salts. A part of the aqueous alkali suphite solution circulating in 
the closed system is added to at least part of the filtrate flowing out 
of the um separating stage. The thus obtained salts are filtered 
and the Ditrate from the salt separation stage is fed back into the 
system. 


23008 Simplified method for preparing micro-samples for the 

simultaneous isotopic analysis of uranium and plutonium. Carter, J.A.; 

Walker, R.L.; Eby, R.E.; Pritchard, C.A. (Oak Ridge National Lab., 

Tenn. (USA)). p 461-469 of In Safeguarding nuclear materials. II. 
Vienna; IAEA (197 6). 

From Symposium on the safeguarding of nuclear materials; 
Vienna, Austria (20 Oct 1975). 

In this simplified technique a basic anion resin is employed to 
selectively adsorb plutonium and uranium from 8M HNOs solutions 
containing dissolved spent reactor fuels. After a few beads of the 
resin are ing morn may with solution, a single bead is used for estab- 
lishin isotopic composition of plutonium and uranium. The 

9 he separation essentially removes all possible isobaric inter- 
ference Sem cont such elements as americium and curium and at the same 
time eliminates most fission-product contamination in the mass spec- 
trometer. Small aliquots of Sheasiver solution that contain 10-*g U 
and 10~* g Pu are adequate for preparing about ten resin beads. By 
por mete Set a single focusing tandem magnet-type mass spectrometer, 
equipped with pulse counting for ion detection, simultaneous pluto- 
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nium and uranium assays are obtained. The quantity of each element 

per bead may be as low as 10-* to 10° g. The carburized bead, 
Which forms as the filament is heated, acts as a reducing point source 
and emits a predominance of metallic ions as com with oxide 
ion emission from direct solution loadings. In addition to isotopic 
abundance, the technique of isoto —— dilution can be coupled with the 
ion-exchange bead separation an tempi for measuring the 
total quantity of U and Pu. The technique possesses many advan- 
tages such as reduced radiation hazards from the infinitely smaller 
samples, thus less shieldin oe and transport cost for sample handling; 
greatly simplified chemi tions that eliminate fission prod- 
ucts and actinide isobaric ie erences; and the minor isotopes are 
more precisely established 


23009 Solubility of gases in liquid solvents. Knapp, H. (Tech- 
nische Univ. Berlin (Germany, F.R.). Inst. fuer Thermodynamik). 
Staub-Reinhalt. Luft; 36: No. 8, 325-331(Aug 1976). (In German). 

From Colloquium of the VDI-Kommission Reinhaltung der 
Luft on technical sorption measures for air purification; Nuernberg, 
Germany, F.R. (27 Nov 1975). 

9 figs.; 2 refs. 

The engineer cuigion absorption plants for the removal of 
undesirable components from process-or waste gas streams requires 
— about equilibrium data of multicomponent and multi- 
=— systems, especially about the solubility of gases in liquids as a 

ction of temperature, pressure and composition. Examples are 
given how the information is usually presented and methods are 
discussed how equilibrium data can be correlated, interpreted and 
predicted based on general thermodynamic principles. 


23010 Regeneration of absorbants. Stichlmair, J. (Technische 
Univ. Muenchen (Germany, F.R.). Inst. fuer Verfahrentechnik). 
Staub-Reinhalt. Luft; 36: No. 8, 337-340(Aug 1976). (In German). 

6 figs.; 2 refs. 

The paper gives a systematic survey of unit operations suit- 
able for the regeneration of loaded liquids of absorption units. Both 
physical and chemical regeneration processes are dealt with. The 
industrial realization is demonstrated by some flow sheets of regen- 
eration processes. 


23011 Fundamentals of physical and chemical ion. Mers- 
mann, A. (Technische Univ. Muenchen (Germany, F.R.). Lehrstuhl 
B fuer Verfahrenstechnik). Staub-Reinhalt. Luft; 36: No. 8, 331- 
337(Aug 1976). (In German). 

6 figs.; 4 tabs.; 15 refs. 

Noxions and harmful components in flue gases can be re- 
moved by means of an absorption process. These components are 
physically solved in a solvent liquid, or they react with reactands in 
the absorption agent. The processes of physical and chemical absorp- 
tion are discussed and some information is given concerning the 
calculation and design of absorbers. In the case of high concentra- 
tion of the noxions component a physical absorption is preferable 
whereas in the ppm-range the chemical removal is often favourable. 
The paper discusses which lowest concentration in the purified gas 
are attainable. 


INORGANIC AND PHYSICAL CHEMISTRY 
REFER ALSO TO CITATION(S) 22928, 22929, 22931 


23012 (BNWL-tr—223) Glass electrode allowing measurement of 
pH under pressure and at ture. Fournie, R.; LeClerc, P.; 
Pons; Saint-James. Translated from Silicates Ind.; 27: 33-39(1962). 
15p. Dep. NTIS $3.50. 

The glass electrode, in order to measure pH in aqueous 
solutions above 100°C, must be pressure-resistant and have a stable 
inside plug. A hole is used to provide outside communication, at the 
glass bulb contact, a layer of lead mixture (optimum content 3 

cent) is situated, with a layer of silicon SI 200 above, and the 
junction is completed by a W wire with a Teflon sheath. For the 
reference electrode, the Pt wire is Ag-plated, treated to obtain a 
porous Ag deposit, and chlorinated. The solution is 0.1 N KCl with 
AgCl grains from silicon SI 200. Calibration and performance above 
100°C the « the electrode were studied; results show that pH measure- 
ments above 150°C are not feasible. (DLC) 


23013 Discerning symmetry properties of graphs. Randic, M. 
lal Univ., Ames). Chem. Phys. Lett.; 42: No. 2, 283-387(1 
A procedure is outlined which allows the symmetry “9: 

ties of graphs to be systematically and rigorously amnesty 

based on a search for all the automorphisms of a anti | is 
accomplished by suitably applying the procedure for recognizing 
identical graphs. It consists in finding all the distinctive labeling of 
the vertices of graph associated with the smallest binary code 
derived by a particular interpretation of the associated adjacency 
matrix. No prior cognizance of symmetry operations is required— 
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this is in contrast to the usual discussions of the symmetry properties 
of molecules, which are based on the knowledge of pertinent sym- 
metry operations. This is > aga since in graphs it is neither 
apparent nor | ren | possible simply to enlist those permutations 
of labels which leave the connectivity invariant (i.e., do not alter the 
form of the adjacency matrix). The — ure is applied to the 
Petersen graphs and the Desargues—Levi graph, both associated 
with isomerizations of trigonal bipyramidal complex and other 
chemical transformations. It is shown that these graphs of high 
symmetry belong to symmetry groups of order 120 and 240, respec- 
tively. The approach can also provide a basis for the development of 
the symmetry properties of nonrigid molecules in which connecti- 
vity is preserved. 3 figures. 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 
REFER ALSO TO CITATION(S) 23052, 23064, 23065 


23014 (CALT—767P4-49) Classical dynamics of triatomic 
system: harmonic molecules, Parr, C.A.; Kuppermann, A.; 
Porter, R.N. (California Inst. of Tech., Pasadena (USA). Arthur A. 
Noyes Lab. of Chemical Physics; Sandia Labs., Albuquerque, 
N Mex. (USA)). 1976. Contract £(04-3)-0767, 59p. Dep. NTIS $4.50. 

The dynamical assumptions underlying the Slater and RRK 
classical-mechanical theories of unimolecular reaction rates are in- 
vestigated. The predictions of these theories for several nonlinear, 
triatomic, harmonically-bonded molecular models are compared 
with the results obtained from the integration of the classical equa- 
tions of motion. The accuracy of the small-vibration and weak- 
coupling assumptions are found to break down at energies above 
about one quarter of a bond dissociation energy. Nonetheless, the 
small-vibration approximation predicts reaction frequencies in good 
agreement with the exact results for the models. The effects of 
rotation on intramolecular energy exchange are examined and found 
to be significant. 


23015 — 760938—4) — ina reg inorganic liquid: 
ferrous ion in cold phosphoric acid. Flinn, P.A.; Zabransky, B.J.; 
Ruby, S.L. (Argonne National Lab., Ill. (USA)). "1976. Cuasnne w- 
31-109-ENG-38. 23p. Dep. NTIS $3.50. 

From International conference on ng applications of the 
Mossbauer effect; Corfu, Greece (13 Sep 1976). 

of this work was to answer the questions: (a) are 

there rotational relaxation effects when diffusion becomes important 
above the glass transition temperature T/sub g/ and (b) can the 
intensity of Moessbauer absorption be understood in terms of glass 
and liquid dynamics. It is reported that rotational relaxation is not 
seen, and that there is a rapid increase in ‘soft’ modes with tempera- 
ture beginning at T/sub g/ seen both by Moessbauer technique and 
by Raman scattering. 


23016 (IS-T—717) Preliminary kinetics of high-temperature re- 
action of chlorine and steam. Yeh, Y. (Ames Lab., lowa (USA); Iowa 
State Univ. of Science and Technology, Ames (USA)). Jun 1976. 
Contract W-7405-ENG-82. 85p. Dep. S $5.00. 

The kinetics of the reverse Deacon reaction, Ch + HzO = 
2HCI + 1/202, at 900 and 950K were studied. A 6mm ID five-pass 
tubular vycor reactor with a volume of 34 cc was used for most of 
the runs and the space-time for those runs ranged from 2 to 7 
seconds. A 25 mm ID one-pass reactor with a volume of 172 cc was 
also used, but it gave much less satisfactory results because of flow 
problems. The space-time in this case ranged from 19 to 75 seconds. 
Twelve rate models were tested for the forward reaction. Only two 
of them [ki(Cl) and kiw(Ck)?(H2O)] gave reasonable correlation of 
the results. The values of k; obtained are 0.032 sec” at 900K and 
0.051 sec™! at 950K. The values of kiw are 980 (g-moles/1)~*sec™* at 
900K and 1760 (g-moles/1)~*sec™' at 950K. 


23017 (LBL—5481) Soe of double-quantum coherence and 
high resolution deuterium NMR in solids. Vega, S.; Pines, A. (Cali- 
fornia Univ., Berkeley (USA). Lawrence Berkeley Lab.). Aug 1976. 
— W-7405-ENG-48. 9p. (CONF-760962--2). Dep. NTIS 

From 19. ampere congress; Heidelberg, German, Federal 
Republic of (F.R. Germany) (27 Sep 1976). 

When a spin-1 with quadrupole interaction w/sub Q/ is 
irradiated near resonance wX(wX-w = Aw) with an rf field wY such 
that wY is much less than w/sub Q/ the density matrix essentially 
evolves in a three dimensional frame of reference defined by the 
operators I/sub z,1/ = '/21/sub z/, I/sub z,2/ = 1/2 (I/sub x/I/sub 
y/ + I/sub y/I/sub x/), I/sub z,3/ = -/, (1?/sub x/ - I?/sub y/). In 
this frame, which we term "z-s ‘ or the “double quantum frame” 
the effective rf intensity is w2/sub I//w/sub Q/ and the effective 
resonance offset is 2Aw. We demonstrate in this paper that an rf 
phase shift of phi corresponds to a 2phi shift of w2/sub I//w/sub Q/ 
in the double quantum frame. This is used to perform double 
quantum phase reversal and double quantum spin locking. Applica- 
tions to high resolution deuterium nmr in solids are also illustrated. 
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23018 (RL-GEN— 1084) Studies of abnormal pellet powder be- 
havior. Smith, E.A.; Gurwell, W.E. (United Nuclear Industries, Inc., 
Den NTIS 33 eos 3 (USA)). 13 Jul 1966. Contract E(45-1)-1350. lip. 
The ae ry processing behavior of a lot of target 
element pellet powder (Lot A-8) led to a study of its characteristics 
in comparison with those of other batches which had been satisfacto- 
rily processed. The following conclusions are drawn: In the ball 
milled condition there was an appreciable difference between Lot A- 
8 and the other lots with respect to particle size and distribution, as 
determined both by microscopic observation and by the Bahco 
Particle classifier. The average particle size was similar for all lots. 
Powder Lot A-8 had an extraordinarily low bulk density of 0.87 g/ 
cc compared to other previous lots at 1.00 to 1.15 g/cc. Lot A-8 was 
also abnormal with —n to microscopic oremee ihe the internal 
structure of the had a spo ay By way ee The apparent 
particle size of Lot A-8 as judged the photomicrograph is 
normal, and aun analyses of the powder _— nearly normal 
results. The cause of the observed physical di rences lies in the 
manufacture of the powder; the best guess is that the aluminum 
oxide powder used in manufacturing the aluminate had a much 
smaller particle size than normal. About 23 percent of the bulk of 
Lot A-8 was from a raw lot that showed deliquescent tendencies, 
while none of the normally behaving Icts contained any of this raw 
material. The deliquescent tendency was noted repeatedly in low- 
ini. microscopic (80X) observation of particles from raw Lot 896- 
3-D1, and was manifested as a melting away of sporadic individual 
particles in a liquid, apparently moisture absorbed from the air. This 
phenomenon was seen only in the above mentioned raw lot, and 
Se SSeS Se ge a oe ee ee 
microscope slide. (DLC) 


23019 (RL-GEN—1573) Fluorine contents of lithium aluminate 
powder and sintered pellets. Studer, R.R. (United Nuclear Industries, 
Inc., Richland, Wash. (USA)). 10 Apr 1967. Contract E(45-1)-1350. 
8p. . NTIS $3.50. 

39 available parallel analyses show fluorine contents to 
be reduced by an average of nearly 90 percent during the pellet 
fabrication process. The greatest fluorine loss ratios, 99 percent, 
occurred in processing materials having 36 ppM and 273 ppM as 
received. The lowest loss ratios were observed in yses of 
material having the lowest fluorine content. Of 55 analyses of 
sintered pellets only one shows a higher fluorine content (47 ppM) 
than the specification allowable (25 ppM). All analytical data avail- 


able indicates that fluorine is consistently reduced to very low levels 


by the pellet fabrication process. Study of fluorine chemistry shows 
that irradiation and separations operations are not jeopardized by the 
lack of early fluorine analyses. 


23020 ee ae Capen of the 2p x-ray photoelec- 
tron spectra of first row transition metal element Vernon, 
G.A. (Illinois Univ., Urbana (USA). Dept. of Chemistry). 1976. 
— E(40-1)-GEN-33; NSF-DMR-7203026. 90p. Dep. NTIS 


Thesis. 
The x-ray photoelectron spectra of the 2p shell of transition 


metal halides, pseudohalides, cyanides, and other complexes are 
studied. The data, to with literature data, are compiled to give 
an overall view of the phenomenon of satellite structure. Effects of 
varying the ligand, central metal atom, and charge on the central 
metal atom are analyzed. The data are explained on the basis of a 
charge transfer model where a ligand sigma(e/sub g/) electron is 
transferred into a metal 3d(e/sub g/) orbital. This corresponds to a 
sigma(e/sub g/) yields sigma*(e/sub g/) or 2e/sub g/ yields 3e/sub 
g/ transition in molec orbital Saar Intensities of the 
satellites were found to be the type of ligand and the 
energy qome between the two oan g/ sets. A discussion of d° 
systems is included with some spectral data from com of 
a ee a a ides. 8 


23021 (UCRL—77598) Fluorescence line narrowing studies in 

glass. Weber, M.J. (California Univ., Livermore (USA). Lawrence 

i . 9 Sep 1976. Contract W-7405-ENG-48. 18p. 
. NTIS $3.50. 


ternational du C.N.R.S., S anor des 
Siecunte Sp Yonaliinn a6 Ges Wiemnats Lona Gaus Go lides; 
Lyon, France (28 Jun 1976). 
ions in glass reside in a distribution of physical- 
ly different environments. By using a tunable laser source, selected 
groups of ions within an inhomogeneously broadened absorption 
band are excited and line-narrowed fluorescence is observed. The 
technique of laser-induced fluorescence line narrowing has been 
applied to several rare-earth ions in glasses to investigate site-to-site 
prnie lnang:= td ay oay <n agnee Ylcneierg os 
i and energy transfer 


reviewed, and possible extensions of these techniques are discussed. 
25 references, 3 fig. 


CHEMISTRY 2351 


23022 (Y—2068) Slab-diffusion approximation from time-con- 
stant-like a. Johnson, R.W. (Oak Ridge Y-12 Plant, Tenn. 
s30- 1976. Contract W-7405-ENG-26. 14p. Dep. NTIS 


‘© equations were derived which describe the quantity and 
any fluid diffoved from ¢ slab as a function of time. One equation is 
pny rete aly phon Eff nnnee By Dome RY 

pe Lge ey heed epee pd mre eI La og 
mations epply and where accuracy of either ximation is 

other rate processes y-y~ AA - 

the use of the concept of NOLOR (normal of logarithm of the 


rate) and its time dependence. (auth) 


23023 Investigation of the dual mode <a of ammonia in 
by NMR. Assink, R.A. (Sandia Labs., Albuquerque, 
NM). J. Polym. Sci., Polym. Phys. Ed.; 13: 1665-1673(1975). 
The sorption of ammonia by pol ee was inv by 
ulsed nuclear magnetic resonance (NM relaxation techniques. 
concentration of sorbed = was Saeed from the i intensity 
of the gas signal and analyzed by the dual mode sorption model. The 
relaxation data were used to examine the validity of assuming that 
the molecules exchange rapidly between sites that the adsorbed 
species is relatively immobile. Both assumptions were found to be 
substantially correct ‘although the possibility that the adsorbed spe- 
cies may have some small mobility (no more than 5 percent that tof 
the faster moving molecules) could not be eliminated. 


23024 Methylcobalamin: methylation of and demethyla- 
tion with lead. Taylor, R.T.; Hanna, M.L. (Univ. of California, 
Livermore). J. Environ. Sci. Health, Part A; 11: No. 3, 201-211(1976). 

Aerobic incubation of levels of KoPtClg and methylcoba- 
lamin (MeB-12) at oy 2.0 (0.01 M HCl) results in the complete 
conversion of MeB-12 to aquoB-12 without the accumulation of any 
corrinoid intermediates. Platinic sulfate (Pt(SO.)2) is also reactive; 
whereas, K2PtCl, alone is unreactive. Soluble lead salts containing 
Pb* were likewise inactive; however, partial to ~ lete demethy- 
lation was observed by prolonged incubation with suspensions 
of Pb* compounds. Demethylation of [Me-'*C]MeB-12 with Pb* 
oxides was accompanied by a proportionate volatilization of the 
label and only unreacted radioactive MeB-12 was detected upon 
paper ge = In contrast, demethylation with K2PtCle 
occurs with a recovery of nonvolatile Me which migrates with 
a major zone of a electrophoresis. There is no selective loss of 
3H when [Me-*H]MeB-12 reacts with K2PtCle. The Me-Pt product 
has been isolated and characterized with respect to its light absorp- 
tion spectrum in aqueous solutions. 


23025 Separation of gas-steam-mixtures by condensation in a 
vertical tube at high Reynold-numbers. Schuett Mo a (Instituto 
Venezolano de Investigaciones Cientificas, Caracat Schmid hmidt, T. E. 
—— Univ. (TH) (Germany, F.R.). Inst. fuer Thermod 
und Waermetechnik). Waerme- Stoffuebertrag.; 9: No. 2, 129- 
138(1976). (In German). 
5 figs.; 11 refs. Part of a thesis by J. Schuett Mogro. 
Heat and mass transfer for condensation from a pare 
mixture with very high ae ee was we on at 
and experimental basis. mixture of 
monofluorotrichloromethane (R11) and teaili was cooled in a 
vertical brass tube. The gas concentrations and the Reynolds-num- 
bers comprised the ranges XsubG a; ype od 0.01 to 0.42 and Re 
approximately 70,000 to 450,000; the Reynolds-number of the con- 
densate film flow reached values of above 1,000. A mathematical 
_— was developed to show the various values as function of the 
such as concentration, Reynolds-number of the 
pr ok and cooling len 


23026 Vapor density study of boron trifluoride-water mixtures. 
Maya, L.; Cahill, W.R.; Russell, S.N. (Oak Ridge National Lab., 
Tenn. (USA). Inorg. Nucl. Chem. Lett.; 12: No. 0, 785-790(1976). 

| Wietall etiataves ot ciotened jumgucimne. Ton eee 
density . BF;- mixtures at elevated temperatures. The com- 
pound BF;.2H20 is completely dissociated above 200°C and pres- 
sures below one atmosphere. A set of saturation vapor _——_ for 
BF3.2H20 has been determined. Association between BF; and H20 
can take place in the vapor phase under certain conditions. 


23027 Heats of dilution of some aqueous earth electrolyte 
solutions at 25°C. 2. Rare earth nitrates. Speddin ry. ng, FL; Derer, J.L.; 
Mohs, M.A.; Rard, J.A. (Ames Lab., Iowa). J. Chem. Eng. Data; 21: 
No. 4, 474-488(May 1976). 

The heats of dilution of the aqueous trinitrates of La, Pr, Nd, 
Sm, Gd, Tb, Dy, Ho, Er, Tm, Yb, and Lu have been measured from 
dilute solution to saturation at 25°C. The inte, heats of solution of 
La(NOs)s.6H2O, Nd(NOs)s.6H2O, Gd(NOs)s V.6H20, 
Ho(NOs)s. — Er(NOs)s.6H20, and Lu(NOs)s.5H2O in water 
have also been determined. The heat of dilution data were fitted 
directly to semiempirical yoy and these polynomials were 
used to calculate and partial molal heat quantities. The 
results are com to available thermodynamic and transport data 
for the rare earth nitrates. 
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23028 Properties and application of noble metal catalysts for 
heterogeneous catalytic hydrogenations. Horn, G.; Frohning, C.D.; 
Cornils, B. (Ruhrchemie A.G., Oberhausen (Germany, F.R.)). Chem. 
Ztg.; 100: No. 7/8, 299-308(Jul 1976). (In German). 

2 tabs.; 149 refs. 

The special properties of the six platinum group elements - 
ruthenium, p carly palladium, osmium, iridium, platinum - make 
them useful as active sow for catalytic reactions. Especially valu- 
able is their property of favouring a single reaction even when the 
possibility of a number of parallel reactions exists under certain 
reaction conditions. This selectivity of the noble metal catalyst may 
be directed or enhanced through appropriate choise of the metal, the 
reaction conditions, the duration of the reaction, the amount of 
hydrogen etc. Even the physical state of the catalyst - supported or 
unsupported - is of influence when using noble metal catalysts as 
described in this report. 


23029 Concerning the thermochromic mechanism of copper(II) 
and nickel(II) complexes of N,N-diethylethylenediamine. Ferraro, 
J.R.; Basile, L.J.; Garcia-Ineguez, L.R.; Paoletti, P.; Fabbrizzi, L. 
(Argonne National Lab., IL). Inorg. Chem.; 15: No. 10, 2342- 
2345(Oct 1976). 

The thermochromic mechanism of several Cu(II) and Ni(II) 
complexes of the type M(dieten)2X2, where dieten = N,-N- 
diethylethylenediamine and X = inorganic anion, has not been 
clearly established. Pressure and thermal studies in the electronic 
and infrared region (mid-infrared and far-infrared) have been made. 
In the electronic region, the “d-d’ transitions shift red with an 
increase in temperature for both Cu(II) and Ni(II) complexes. With 
pressure these transitions are toward the red with Cu(II) complexes 
and toward the blue with Ni(II) complexes. Mid-infrared data are 
indicative of axial interaction occurring with an increase in tempera- 
ture and the lack of interaction with pressure increases. Although 
many factors are involved in determining these differences and anion 
and steric effects are important, the dominant factor appears to be 
the distortion of the tetragonal metal atom environment and axial 
interaction between the anions and the M-N, plane. 


23030 Structural studies of precursor and pot pasar oxidized con- 
ducting complexes. I. A neutron diffraction and ic investi- 
gation of quasi-one-dimensional potassium tetracyanoplatinate (1.75:1) 
cemalnte, Ki 7s[Pt(CN).].1.5H2O. Williams, J.M.; Keefer, K.D.; 
Washecheck, D.M.; Enright, N.P. (Argonne National Lab., IL). 
Inorg. Chem.; 15: No. 10, 2446-2455(Oct 1976). 

The complete molecular structure of quasi-one-dimensional, 
partially oxidized potassium tetracyanoplatinate (1.75:1) sesquihy- 
drate, K1.75[Pt(CN).].1.5H2O, has been determined by a single-crys- 
tal neutron diffraction study. The potassium deficient tetracyanopla- 
tinate, K(def)TCP hereafter, crystallizes with four formula units in 
the triclinic unit cell C’/sub i/-Pl, with cell constants a = 10.360 
(17) A, b = 9.303 (15) A, c = 11.832 (19) A, a = 77.57 (9)9 B = 
114.74 (5)°, and y = 73.64 (7)°® A total of 5037 observed data were 
averaged to yield 3969 independent reflections (3276 data with Fo2 
< sigmaFo2). The structure was solved from the neutron Patterson 
map and refinement using full-matrix least-squares techniques has led 
to an agreement factor of R(Fo2) = 0.058. The agreement factor for 
3276 data with Fo2 < SigmaFo?2 i is R(Fo2P) = 0.054. The structure 
comprises an unusual "zig-zag" metal atom chain containing three 
crystallographically independent Pt atoms with a Pi(1)-Pt)-Pt(3) 
bond angle of 173.25 (3)° Inversion centers occur at Pt(1) and Pt(3). 
The most surprising finding is that the two ind dent metal atom 
separations are equal [2.961 (1) and 2.965 (1) A], though not required 
to be so by symmetry, just as in the case of Ke[Pt(CN),]Bro.s.3H2O 
where they are 2.888 (6) A and 2.892 (6) A. 


23031 Nature of the Pt chain distortion in the partially oxidized 
one-dimensional complex, K: 75Pt(CN),.1.5H2O. Reis, A.H. Jr.; Peter- 
son, S.W.; Washecheck, D.M.; Miller, J.S. (Argonne National Lab., 
IL). Inorg. Chem.; 15: No. 10, 2455-2462(Oct 1976). 

The oxidation of potassium tetracyanoplatinate(II) in the ab- 
sence of halide ions results in the formation of bronze needles of K/ 
sub 1.75/Pt(CN), . 1.5H2O stoichiometry. The structure of this 
partially oxidized material consists of parallel one-dimensional non- 
collinear chains involving a commensurate repeat unit of 11.865 A. 
Thus the unit cell contents as deduced from single crystal x-ray data 
is formulated Kz[Pt(CN)s} . 6H2O and is stoichiometric. This mate- 
rial crystallizes in the triclinic space group P anti 1 with a = 10.323 
(14), b = 9.285 (13), c = 11.865 (17) A, a = 77.31 (3), B = 114.85 
(5), y = 73.84 (2)°, and Z = 4. The structure was solved by a 
combination of Patterson, Fourier, and least-squares refinement tech- 
niques to an R/sub F/ = 0.050 for the 1840 ed reflections for 
which Fo less than 3 sigma Fo. There are three inequivalent Pt atoms 
in the chain and two Pt—Pt bond distances of 2.967 (1) and 2.976 (1) 
A. The average twist angles of the cyanide ligands of the tetracyano- 
platinate planes are 45.3 (5) and 49.8 (3.7°). An extensive network of 
K* ionic bonding and hydrogen bonded water molecules knit the 
material together orthogonal to the chain direction. The chain 
distortion is shown to be due to Coulombic forces acting between 
the tetracyanoplatinate anions, located in the asymmetric crystal 
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sites at z = approximately '/, and */s, and the coordinated asymmet- 
ric K* distribution. The EAT F analysis leads to the formal 
oxidation state of +2.25 for Pt in potassium deficient material 
and an odd number of electrons per unit cell. 


23032 Unusual hydrogen bonds. A neutron diffraction study of 
the hydrogen dinitrate ion, (O2.NO.H.ONO:2)~, in cesium hydrogen 
dinitrate. Roziere, J.; Roziere-Bories, M.T.; Williams, J.M. (Argonne 
National Lab., IL). ‘Inorg. Chem.; 15: No. 10, 2490-2494(Oct 1976). 

The crystal structure of cesium hydrogen dinitrate, 
Cs*t (O2NO.H.ONO2), has been determined from three-dimensional 
single-crystal neutron-diffraction data. The crystals are orthorhom- 
bic, space group Fddd, with eight formula units in the unit cell of 
dimensions a = 12.527 (6) A, b = 7.344 (3) A, and c = 12.983 (6) A. 
A full-matrix least-squares refinement based on Fo2 gave a final R 
value of 0.050 for 391 independent reflections (derived from 1059 
measured data) with intensities (cs greater than sigma(Fo2 ). The hydro- 
gen dinitrate ion consists of two nitrate ups related by a very 
short [O...0 = 2.468 (8) A] and symmetric hydrogen bond. In the 
crystal the hydrogen dinitrate ions are shown to be orientationally 
disordered. This orientational disorder was not reco in the 
previous x-ray studies and resulted in an apparent pseudo-tetrahedral 
coordination of the hydrogen atom and (O...O) approximately equal 
to 2.8 to 3.1 A. Analysis of the thermal motion of the bridging 
hydrogen atom is consistent with a symmetric single-minimum po- 
tential well in the short hydrogen bond. 


23033 Preexponential factors in surface reactions. Baetzold, 
R.C.; Somorjai, G.A. (Univ. of California, Berkeley). J. Catal; 45: 
No. 1, 94-105(Oct 1976). 

Preexponential factors for surface reactions have been esti- 
mated by use of transition state and hard sphere reaction models. We 
find that calculated values can be used to determine rate limiting 
steps in various surface reactions. In the case of H,e—Dz exchange 
there are two reaction branches, and adsorption and/or surface 
reactions are the rate limiting steps. Typical pseudo first-order 
preexponential factors for various rate limitin, steps are: adsorption 
10? to 10‘ sec™, diffusion 107 to 10! sec” ', surface reaction 10 to 10*° 
sec™', desorption 10'* to 10'* sec™'. The calculated values are com- 
pared to numerous examples of surface reactions compiled from the 
literature. In addition, conditions needed to apply these models to 
catalyzed reactions are discussed. 


23034 Crystal and molecular xenon 
bis(oxopentafluoroselenate(VI)), Xe(OSeF;)2. Tem: Tae. Cx; Tem- 
pleton, D.H.; Seppelt, K.; Bartlett, N. (Univ. of California, Berke- 
ley). Inorg. Chem.; 15: No. 11, 2718-2720(Nov 1976). 

Crystals of Xe(OSeF;)2 are rhombohedral, space group R anti 
3m. At 23.5°C the hexagonal axes are a = b = 8.588 (3) and c = 
11.918 (3) A; Z = 3, d/sub calcd/ = 3.345 g cm™%, and V = 761.23 
A. The molecule lies on a threefold axis, and there is orientational 
disorder of the oxygen and fluorine positions. X-ray diffraction data 
obtained with an automatic diffractometer were analyzed on the 
basis of a molecular model with some constraints based on chemical 
considerations to reduce the number of independent parameters of 
the poorly resolved oxygen and fluorine atoms. For 122 unique 
reflections with F? greater than sigma(F*) and with anisotropic 
thermal parameters, R = 0.064. Bond distances are Xe—O = 2.12 
(5), Se—O = 1.53 (5), and Se—F = 1.70 (2) A (uncorrected) and 
Se—F = 1.77 A (corrected for thermal motion). 


ISOTOPE EFFECTS 
REFER ALSO TO CITATION(S) 23033, 23058 


ISOTOPE EXCHANGE AND ISOTOPE SEPARATION 
REFER ALSO TO CITATION(S) 21722, 21732, 22938 


23035 (COO—2521-2) Lasers for isotope separation. Progress 
report, January 1, 197: 30, 1976. Scully, M.O. (Arizona 
Univ., Tucson (USA). Office of Arid Lands Studies). Sep 1976. 
Contract EY-76-S-02-2521. 36p. Dep. NTIS $4.00. 

The proposed research associated with this contract is divid- 
ed or, into three parts: first, the study of Raman spin-flip 
devices and associated semiconductor physics; second, the free- 
electron laser; and finally, work related to specific isotope-separation 
processes. The hot-electron properties of InSb i irradiated by 10.6 uM 
CO, laser radiation and the anomalous transmission of the InSb 
device have been analyzed. In related work hot-electron effects were 
studied both in Ge and in Hg/sub 1-x/Cd/sub x/Te as probed by 
picosecond Nd:glass laser p . The free-electron laser has been 
analyzed successfully using a purely classical approach, thus obviat- 
ing the need for a much more difficult hanical calcula- 
tion. Substantial progress has been made in understanding both the 
linear and nonlinear aspects of the problem. In theoretical studies of 
ee ee enone» eae enn Oat 
the gain had been substantially underestimated by previous research- 
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ers. tal work on SFe laser i 
po ath mtg ot 


isotope separation did not 
it failure. Instead, we devot- 
<4 cur Uitiuh 60 ineevian the laser so as to produce clean 
single-mode short p for pulse-probe experiments on InSb. 


23036 (UCRL—78383) Dissociation of NH; and NH2D by high 
power CO; laser radiation. Jacobs, R.R. agg ge cent Livermore 
(USA). Lawrence Livermore Lab.). Aug 1976. Contract W-7405- 
ENG-48. 12p. (CONF-760961—4). Dep. -50. 
From El tics laser conference and ex 
York, New York, United States of America (USA) (1 a Ser 1976). 
Multiquantum dissociation of ny ge using intense CO, 
lasers resulting in isotopic enrichment has been demonstrated for 
several molecules. In this presentation, the possibility of selective 
dissociation of NHs and NH2D by power laser radiation at 10 


= will be considered. Relevant wor! a at the er 
ivermore Laboratory and elsewhere will be summarized. In this 
review, attention will be given to four distinct mechanisms that can 
play varying degrees of importance in such investigations. Discus- 
sion will deal with the 

lar excitation, the role of buffer 


yields into the ground and exci 
fragments. 


electronic states of the dissociated 


23037 Threshold intensity for laser induced isotope separation in 
SF. Keefer, D.R.; Allen, J.E. = (Florida Univ., Gainesville 
(USA)); Person, W. 'B. (Florida Univ., Gainesville (USA). . of 
Chemistry). Chem. Phys. Lett; 43: No. 2, 394-398(15 Oct 976). 
A simple theory is developed to determine threshold intensi- 
ties for laser-induced dissociation on the basis of experimentally 
measurable the total laser power and the reaction 
volume. A series of experiments perf 
isotope separation | in SF¢ establishes a value for the threshold intensi- 
ty of 6.0 MW/cm?. 


23038 Isotope separation using the —— of resonant microwaves 
on the rate of triplet state in solids. Akasheh, T.; El- 
Sayed, M.A. (Univ. of California, Los Angeles). J. Phys. Chem.: 80: 
No. 24, 2710-2711(18 Nov 1976). 

The rate of solid state photochemistry of excited triplet 
molecules at low temperatures, when the spin-lattice relaxation 
between the zero-field (zf) spin levels is slow, can be altered by 
exposing the excited sample to microwave radiation in resonance 
— its zf transitions. Triplet molecules with atoms having a nuclear 

I greater than */2, normally show hyperfine lines resulting from 
p tron-nuclear spin transitions, a set for each isotope in the isotopic 
mixture. The sabe hm with microwaves having a frequency corre- 
sponding to only one isotope can change the rate of photochemistry 
of its triplet molecules from that for the molecules a 
other isotopes in the sample. This leads to preferential photoc 
cal destruction of molecules containing one iso over the other(s). 
This technique is proposed for sean N, Cl, Br, B (and maybe 
U) isotopes and an expression is derived relating the isotope separa- 
tion factor to characteristic pumping and decay rate constants of the 
reacting triplet molecules. 


ORGANIC CHEMISTRY 
REFER ALSO TO CITATION(S) 22930 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 


REFER ALSO TO CITATION(S) 21620, 21651, 21939, 22936, 
22997, 23033, 23052, 23062, 23063, 23580 


23039 (BNL—21841) Neutron and x-ray diffuse scattering study 
of ——— tetracyanoquinodimethane (TTF—TCNQ). 
Comes, R.; Shirane, G. (Brookhaven National Lab., Upton, N.Y. 
(USA)). 1976. Contract E(30-1)-16. 9p. (CONF- 7608791), Dep. 
NTIS $3.50. 

From Conference on organic conductors and semiconductors; 
Siofok, Hungary (30 Aug 1976). 

Results of extensive x-ray and neutron scattering experiments 
are: (1) Below the Peierls transition taking place at 54°K, two 
additional structural phase transitions are observed at 49°K and 

38°K. (2) Above the Peierls transition two different ursor 1-d 
fluctuations have been observed. Suggestions for future studies are 
given. (LK) 


— (CONF- a Molecular "-~ ina viscous organ- 


rie PA (An y, S.L.; Zabransky, 
BU. aryame N ee ee it SAD 1976. on 
mat Wl, 10° ENG 8 = Dep. NTI 
From International a i applications of the 
Mossbauer effect; Corfu, cone (13 Se Sep 1976). 
The two main purposes of this work were to learn (a) if 
rotational diffusion can be seen along with translational, and (b) is 
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[x(T)?] unusual as the sample is heated from a glass to a li 
observations show that (a) rotational molecular diffusion is 

ever to be observed by quadrupole relaxation and (b) that ti 
indeed a fast increase in [x?] above T/sub g/. This increase 
correlated with a rapid linear increase of the number of “soft 
modes” for the liquid above the glass transition temperature. 


- jai, G.A. (Univ. of California, Berkeley). J. Catal; 

42: No. 2, 181-196(May 1976). 

The dehydrogenation and hydrogenolysis of cyclohexane and 
cyclohexene were studied on platinum single laces of 
varying atomic surface structure at low pressures (10~* Torr) in the 
temperature range of 300 to 723°K. The quantitative reaction rates 
were monitored by a mass spectrometer; the surface structure and 
surface composition were determined by low energy electron dif- 
fraction and Auger electron spectroscopy. Atomic steps have been 
identified as the active sites for C—H and H—H bond breaking 
— The dependence of the dehydrogenation and hydrogeno- 
ysis rates on the platinum surface structure revealed kinks in the 
steps as active sites for C—C bond scission in addition to their ability 
for breaking C—H and H—H bonds. The active catalyst surface was 
covered with a carbonaceous overlayer, which was ordered or 
disordered. The properties of this overlayer influence significantly 
both the rate and the product distribution of the catalytic reactions. 
* expanded classification of structure-sensitive reactions is suggest- 


23042 Chemical production of excited states. Chemiluminescence 
of carcinoginic hydrocarbons accompanying their metabolic hydroxyla- 
tion and a proposal for common active site geometries for h 

tion. Seliger, H.H.; Hamman, J.P. (Johns Hopkins Univ., Baltimore). 
J. Phys. Chem.; 80: No. 20, 2296-2306(23 Sep 1976). 

From Michael Kasha symposium on electronic processes and 
energy transfer in organic, inorganic, and biological systems; Talla- 
hassee, bene USA (8 Jan 1976). 

A mechanism is proposed whereby metabolically produced 
epoxides of polycyclic aromatic hydrocarbons may be subject to an 
adventitious oxygenation, resulting in ring-o} carbony] residues 
in excited electronic states. These carbonyl excited states may be 
ars 7 light emission despite their low quantum yeilds of fluores- 

e intensities of < rence of the carcinogens 
cinerea, dibenz[a,h]-anthracene, and 3-methylcholanthrene, 
incubated with rat liver microsomes in the presence of cofactors, are 
correlated with the initial rates of hydroxylation of these parent 
compounds by the induced cytochrome P-448 system. The chemilu- 
minescence intensity may be a tracer for the concentration of reac- 
tive epoxides formed during the metabolism of aromatic carcinogens. 
It is proposed that the —— fraction of the excited state 
carbonyl products that do not deexcite by light emission can add 
covalently to cellular macromolecules; a dark chemical analogue of 
the photochemical reactions of carbonyls. It is proposed that the 
metabolic products of all polycyclic aromatic hydrocarbons can be 
produced through three active site geometries. Carcinogens can be 
characterized by two of these three geometries. This common geom- 
etry mechanism and the predictions of chemil ence are con- 
sistent with the rted carcinogenicities of the fluoranthenes and 
can be extended toinclude the activatin saan of methyl and amino 
substituents to noncarcinogenic or w enic parent poly- 
cyclic aromatic hydrocarbons. In cuties, & 4 it can be applied to 
explain the carcinogenicity of 7,8-epoxybenzo[a}pyrene and the lack 
of carcinogenicity of the 9,10-oxide. 


23043 (SAND—76-6033) Process for the 
2,2'4,4'6,6'-hexanitrostilbene. Kompolthy, T.; Bencz, G.; Deres, J.; 
Hajos, L. Oct 1976. Translation of Hungarian Patent T/9639 VE-719 
(C 06 f 9/04). 12p. Dep. NTIS $3.50. 

A process is described for the preparation of 2,2’,4,4',6,6'- 
hexanitrostilbene by oxidation of 2,4,6-trinitrotoluene or 2,2’,4,4',6,6'- 
hexanitrobibenzyl. The reaction takes place in the presence of a 
solvent or solvent mixture, preferably a polar aprotic solvent or 
solent mixture and some base, with oxygen in the presence of an 
oxidation catalyst. An alkali metal hydroxide is used as the base, and 
either dimethylacetamide, dimethylformamide, dimethyl sulfoxide, 
or N-methylpyrrolidone may be used as the polar aprotic solvent. 
The solvent mixture used is dimethylacetamide—tetrahydrofuran; 

ylacetamide—ethyl acetate; N-methylpyrrolidone—tetrahy- 
drofuran; dimethyl! sulfoxide—tetrahydrofuran in a mixture with a 1 : 
10 to 10 : 1 ratio. When 2,4,6-trinitrotoluene is the starting com- 
pound, the oxidation catalyst is a metal complex; preferably cobalt 
naphthenate or the complex that cupric(II) sulfate forms with pyr- 
idine is used. When 2,2’,4,4’,6,6'-hexanitrobibenzyl is the starting 
compound, the complex that cupric(II) sulfate — with pyridine is 
used as the metal compound with oxidizing p —— oxida- 
tion is carried out at a temperature in the range of 15 to 65°C. (JGB) 


Celorbicol, isocelorbicol, and their esters: new sesquiter- 
nae ate ta oe Jr. (Dept. of Agricul- 
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ture, Peoria, IL); Miller, R.W.; Weisleder, D.; Rohwedder, W.K.; 
Eickman, N.; Clardy, J. J. Org. ’ Chem.; 41: No. 20, 3264-3269(1 Oct 
1976). 

Esters of two new sesquiterpenoid polyalcohols - celorbicol 
and isocelorbicol - have been isolated from Celastrus orbiculatus. 
Structures of the parent alcohols have been established by x-ray 
crystallography, and those of the derived esters have been assigned 
by NMR spectroscopy. These compounds are structurally related to 
other polyesters and ester alkaloids from the Celastraceae, all of 
which are based on the dihydroagarofuran ring system. 


23045 Hydrogenation of cyclohexene catalyzed by first row tran- 
sition metal stearates. Larsen, J.W.; Chang, L.W. (Univ. of Tennes- 
see, Knoxville). J. Org. Chem.; 41: No. 20, 3332-3333(1 Oct 1976). 

An unsuccessful attempt to repeat Tulupov’s reduction of 
cyclohexene in ethanol by hydrogen in the presence of first row 
transition metal stearates was reported. Neither the reaction nor the 
catalyst solubilities could be reproduced, even after checking purity 
of reactants. Reaction parameters for the ten attempted catalytic 
hydrogenations were tabulated. (DDA) 


23046 Electron spin resonance of the triplet 777r* state of pyrene- 
dio in benzophenone. Noe, L.J.; Wojdac, L.F. (Univ. of Wyoming, 
Laramie). J. Phys. Chem.; 80: No. 22, 2519-2521(21 Oct 1976). 

The electron spin resonance absorption spectrum of pyrene- 
dio in benzophenone been observed at -20°C. The analysis was 

lished by rotating about the laboratory ‘fixed a, b, and c 
crgutalensephic axes rather than the molecular axes and using a 
limited self-consistent procedure. The zfs parameters are the same as 
those that have been previously reported for pyrene-dio in fluorene. 
Though pyrene does not fit perfectly into a benzophenone substitu- 
tional site the molecules are nearly coplanar with their long axes 
differing by 3°. 


23047 Sterically hindered solvent extractants. II. A neutron- 
diffraction study of the di-tert-butyl acid dimer showing 
strong asymmetric hydrogen bonding. Reis, A.H. Jr.; Peterson, S.W.; 
Druyan, M.E.; Gebert, E.; Mason, G.W.; Peppard, D.F. (Argonne 
National Lab., IL). Inorg. Chem.; 15: No. 11, 2748-252(Nov 1976). 
Di-tert-butylphosphinic acid, [(CHs)sC]zPO(OH), is shown to 
be dimeric in the solid state with two acid molecules linked together 
by strong linear, 2.486 (9) A, asymmetric rie en bonds forming 
an eight-membered centrosymmetric ring (1). The two O—H dis- 
tances in the asymmetric H bond are 1.114 (15) and 1.372 (14) A, the 
orimary O—H being considerably lengthened. The molecule crystal- 
in the monoclinic s; group, P2:/c, with unit cell parameters 
a = 8.979 (6), b = 13.119 (9), c = 10.576 (7) A, B = 118.03 (3)°, and 
Z = 4. The structure was solved using the heavy-atom coordinates 
of the previously determined x-ray model and refined using 1001 
three-dimensional neutron data by Fourier and full-matrix least- 
squares techniques to R/sub F/ = 0.048 for 525 reflections where Fo 
greater than 3 sigma(Fo). The P—O bond lengths are P—O(1) = 
1.531 (7) A and P—O(2) = 1.518 (9) A. 


ISOTOPE EFFECTS 
REFER ALSO TO CITATION(S) 23060 


23048 Vapor pressures of the isotopic ethylenes. V. Solid and 
liquid ethylene-d,, ethylene-d. (cis, trans, and gem), ethylene-ds, and 
ethylene-d, . Bigeleisen, J.; Fuks, S.; Ribnikar, S.V.; — Y. (De- 
partment of Chemistry, Brookhaven National Labora ry, Upton, 
New York 11973). J. Chem. Phys.; 66: No. 4, 1689-1700(15 Peb 1977). 
A simple chromatographic method is described for the purifi- 
cation of gases. The method can process of the order of 0.5 liter/day 
and reduce impurities to the ppm level with greater than 90% 
recovery of feed. Samples of all the deuterated Bm mol have been 
purified by this procedure over activated alumina columns and their 
vapor pressures measured over the temperature range 94—180 de- 
greeK. They are in excellent agreement with the previous measure- 
ments on the liquid from the Brookhaven Isotope Chemistry Labora- 
tory. In contrast to the liquid, the deuterated ethylenes show the 
normal vapor pressure isotope effect in the solid. A new vapor 
pressure curve for solid C2H, is derived from the measurements 
logioP (mm Hg) =9.6921-1011.5/T (94<T<104 degreeK). The 
triple point temperatures of the deuteroethylenes have been found to 
increase with deuteration. A difference is found in the triple point 
temperatures of the equivalent isomers trans-, cis-, and gem-dideuter- 
oethylene. The results are interpreted in terms of an anharmonic 
version of the BSVHW model of the solid and liquid applied to the 
statistical mechanical theory of condensed phase isotope effects. It is 
found that the force constants associated with the librational motions 
of the molecule are 50% larger in the solid than the liquid at the 
triple point. After correction of the temperature dependence of the 
— vapor pressure data for translation and rotation through a 
rresponding states method, it is found that agreement with the 
¢ body of experimental data can only be obtained by introduc- 
tion of a plausible temperature dependence to the C—H stretching, 
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CHz in-plane wagging, and the CHe torsional modes in the liquid. A 
force field refined in this manner is in agreement with all the 
experimental isotopic vapor pressure data within 10~‘ in In(P’/P) 
over the entire temperature range. (AIP) 


ISOTOPE EXCHANGE AND ISOTOPE SEPARATION 


23049 (UCRL—78065) High single-step enrichment of rare 
stable isotopes by ion laser formaldehyde photo-predissociation. Mar]- 
ing, J.B. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 1 Sep 1976. Contract W-7405-ENG-48. 23p. (CONF-760961— 
6). Dep. NTIS $3.50. 

From Electro-optics laser conference and exposition; New 
York, New York, United States of America (USA) (14 Sep 1976). 

Very high single-step enrichment of deuterium, carbon-13, 

oxygen-17, and oxygen-18 has been achieved by photo-predissocia- 
tion of formaldehyde with tunable near-ultraviolet ion lasers. Inser- 
tion of an intracavity etalon itted tuning the XelIII 345.425nm 
ion laser transition over 10 GHz and the Nell transitions at 
337.824nm and 332.375nm over 16 GHz to it —— isoto) ~ 
selectivity of each formaldehyde isotope ee ee rption wii 
the ion laser tuning range. Natural abundance deuterium was en- 
riched 60-fold at 345nm to yield hydrogen gas with 1.6 percent HD, 
and 180-fold enrichment of deuterium as D2 was achieved at 332nm. 
Substituting neon-22 blue-shifted laser emission 7 GHz to permit 33- 
fold enrichment of natural abundance carbon-13 to yield 29 percent 
183CO photoproduct. D2CO was used to achieve 44-fold oxygen-18 
enrichment at 332nm and 27-fold oxygen-17 enrichment at 338nm 
also using the neon-22 ion laser. Radical production in D2CO is less 
than 1 percent at 332nm. Isotope scrambling is 24 percent for C-13 
using H213 CO at 332nm, 4 percent for 0-18 using D2C'*O at 332nm, 
and 9 percent for 0-17 using D2C'O at 338nm. 


ELECTROCHEMISTRY 


23050 Anodes for electrolysis cells. Klotz, H.; Vanderheyden, R. 
(to Farbenfabriken Bayer A.G., Leverkusen (Germany, F.R.)). 
a Patent 2,426,674/A/. 4 Dec 1975. ilp. (In German). 
igs. 

The invention deals with anodes which are especially suitable 
for an electrolysis of alkali chloride solutions according to the 
amalgam process. The present invention concerns an anode of valve 
metal for alkali chloride electrolysis cells with a cathode of flowing 
mercury consisting of an activated valve metal anode surface, con- 
ductor rails, which are connected to the activated valve anode 
surface, and of a current feeding system where the activated valve 
metal anode surface consists of exchangeable segments. 


PHOTOCHEMISTRY 
REFER ALSO TO CITATION(S) 21748, 22955, 23038, 23054 


23051 (AD-A—021067) Theoretical descriptions of the 7A” and 
2A’ states of the peroxyformy] radical. Winter, N.W.; Goddard, W.A. 
III; Bender, C.F. (Aerospace ae El Segundo, Calif. (USA)). 30 
Jan 1976. Hall W-7405-ENG-48. 26p (SAMSO-TR—76-27). 
Dep. NTIS $4.00. 

Simple orbital ideas are used to describe the lowest two 
(doublet A” and doublet A’) states of the peroxyformyl radical and 
ab initio Hartree-Fock calculations for these states are reported. It 
was found that both states may be formed exothermically by associ- 
ation of O2 and HCO in their ground states; however, the excited 
state may decompose readily to OH and CO. The possible role of 
such processes in oxidation of aldehydes is discussed. 


23052 (MIT—2793-5) Nonequilibrium 
induced by lasers. Technical 


photochemical reactons 
report. Steinfeld, J.I1. (Massa- 
chusetts Inst. of Tech., Cambridge (USA). ~~. of Chemistry). Oct 
1976. Contract EY-76-S-02-2793. 97p. Dep. S $5.00. 


The first two sections of this report describe progress in the 
analysis of anharmonically split vibrational levels of octahedral 
hexafluorides. Results to date on the ex; tal identification of 
transient absorbing states in SFe by double resonance spectroscopy 

are described. Our conclusions regarding the potential of laser- 
driven thermal diffusion are given, and a new type of multiple 
infrared photon dissociation (in vinyl chloride) is described. 


23053 (UCRL—78484) Laser experiments on KrCl and ArF 
2y—*u transitions. Murray, J.R.; Powell, H.T. “(California Univ., 
Livermore (USA). Meme Livermore Lab.). 9 Sep 1976. Contract 
W-7405-ENG-48. 8p. (CONF-760949—2). Dep. S $3.50. 

From 3. colloquium on electronic transition lasers; Aspen, 
Colorado, United States of America (USA) (7 Sep 1976). 

The laser and fluorescence output of KrCl and ArF were 
measured and the effect of the gas mixture on the laser output was 
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determined. Possible mechanisms for the effects observed are sug- 
gested. (JSR) 


RADIATION CHEMISTRY 
REFER ALSO TO CITATION(S) 22878 


23054 (CALT—767P4-145) Studies in chemical dynamics and 
radiation . Technical progress report, 1 July 1975—30 June 
1976. (California inst. of beg U porny (USA)). 1 Jul 1976. Con- 
tract E(04-3)-0767. 34p. Dep. NTIS $4.00. 


23055 (COO—2086-87) Radiolysis studies on reactive interme- 
diates. Technical progress report, November 1, 1975—November 1, 
1976. Kevan, L. (Wayne State Univ., Detroit, Mich. (USA). Dept. of 
— Nov 1976. Contract EY-76-S-02-2086. 28p. Dep. NTIS 


During the past year we have focused on the development of 
new experimental electron resonance methods and new 
theoretical models to study reactive reaction intermediates and on 
the application of these and other methods to study radical and ionic 
intermediates produced by high energy radiation. We have contin- 
ued development of electron spin echo spectrometry for studying 
molecular orientation around trapped radicals, have suggested a new 
electron spin-lattice relaxation mechanism ogg La to oe Seve have 
shown a correlation between electron spin- 
and trapped radical decay and have shown how Frm a amg 
double resonance measurements of cross relaxation can be analyzed 
to give radical-radical correlation distances. A new model of elec- 
tron localization in alkanes has been developed, electron solvation in 
alcohol-alkane mixtures has been studied theoretically and an im- 
— model of electron solvation times has been formulated. 

ical reaction intermediates have been detected and identified by 
spin trapping in methanol, cyanoalkyl and fluoroalcoho! liquids, and 
by X and Q band ESR in methyltetrahydrofuran glass. In aqueous 
glasses the electronic structure of O~ and the first solvation shell 
eometry of e~/sub t/ have been deduced by '7O substitution. 
cnn tautins oe feetnaltad ~/sub t/ energy state and the 
—- mechanism of indole in solution have been investi- 
gated. 
(COO—3283-17) Progress report, [December 1, 1975— 
November 30, 1976]. (Johns Hopkins Univ., Ange Md. (USA)). 
1976. Sonne na a = .. 4 Dep. NTIS $3.50. 
ignificant pro in this aetna period in the 
following categories “) ther He of TC (*P) with aatenier hydro- 
gen. Wl coe tie ae state, ie., C*(?P), has been previ- 
ously studied in our laboratory; and, and, since this reaction has become a 
prototype reaction which is being ent by computational scien- 
tists, we have extended this study to first excited state of C*, i-e., 
*p. Rill ni the dynamics of very few excited-state reactions have 
been studied; however, they are of importance in radiation and hot 
atom chemistry, in controlled thermonuclear processes, in combus- 
tion chemistry, etc., and hence our activity in area. In the case of 
combustion, excited-state ion—molecule reactions are important as 
prototypes for excited neutral—neutral reactions, which are much 
more difficult to study. It is hence of considerable value to under- 
—- senate pk ame ion—molecule reactions. (2) va com 
we have improv: oe SS Oe ee Sas a con- 
comitant energy resolution of 
cabled us to realizes mew "tn the Hild by observing Vibration 
al structure the CH* ion produced by the reaction 
C* (?P)(He, HCH’. (3) The increased instrumental resolution has 
permitted another first in the field by demonstrating that the rota- 
tional energy of the product ion ests itself in the position of the 
oe See «OS es ee oe = the reaction. 
measurements under good energy resolution on the reaction 
F(H2,H)FH6 and others show that, if a significant amount of rota- 
tional energy is present in the product ion, its limiting value of Q will 
be lower than that thermodynamicall ted aA no rotational 
section i 


reaction 
smoothly and (5) our observations on electron fragmen 
molecules also continue. 


23057 (TID—27237) Quarterly report, July 1, 1976—September 
30, 1976. (Notre Dame Univ., Ind. (USA). Radiation Lab.). 29 Oct 
1976. Contract EY-76-C-02-0038. 38p. Dep. NTIS $4.00. 
Progress of the ae eS eee treatment 
effects; determination of 


absorption in substituted benzenes; 
i nag he magne de gg vr agp een ca 
isradiated “polar Mapeides radiolytic chain decomposition of 
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hate and peroxomonosulfate; photochemistry of 
oul alkyl ketones in the presence of organophosphorus com- 
pounds; singlet oxygen studies; photochromism; kinetic studies in the 
reversed micellar system-aerosol OT (diisooctyl sulfosuccinate)/ 
HzO/heptane solution; radiation-induced processes in nonionic mi- 
celles; effect of lysoplasmalogen on some physical properties of 
par any nae bilayers; cyclodextrins as models for polysaccha- 
sites in membranes; and photovoltaic effects in potassium— 
crown ether—tetrahydrofuran solutions. Abstracts of reports issued 
during the quarter are included. (LK) 


23058 Ultraviolet absorption spectra of e/sub aq/~, H, OH, D, 
and OD from pulse radiolysis of aqueous solutions. Nielsen, S.O. 
(Danish Atomic Energy Commission Research Establishment, 
Risoe); Michael, B.D.; Hart, E.J. J. Phys. Chem.; 80: No. 22, 2482- 
2488(21 Oct 1976). 

Previous pulse radiolytic measurements of the ultraviolet 
absorption spectra of aqueous solutions of H, OH, and e~/sub aq/ at 
ambient temperatures have been extended down to 188 nm using two 
coupled grating monochromators, a a and 
purging of the optical system with nitrogen. The measured spectra 

ood agreement with the corresponding spectra measured 
oan down to 200 nm) using different experimental facilities. The 
onsets of new absorption bands for H, OH, and e~/sub aq/ that were 
observed in the wavelength region immediately above 200 nm are 
continued in the region down to 188 nm. No absorption maxima are 
—_ epsilon '**/sub H/ 1620 M~' cm™', epsilon'**/sub OH/ 540 M7! 

~1, and epsilon'**/sub e//sub aq -/'3000 M-1 cm! Also mea- 

ron were the ultraviolet absorption spectra of D and OD in 
aqueous solution down to 200 nm. Whereas the spectrum of OD in 
liquid D2O is identical with that of OH in liquid H2O within 
experimental error, there is a large blue isotope shift of the slope of 
the onsetting band for D in DxO when compared with H in H2O, 
which at 210 nm amounts to 9 nm (2000 cm™~'). The nature of the 
optical transitions involved in the ultraviolet absorption bands of H, 
OH, and e/sub aq™/ in aqueous solution is discussed in the light of 
some proposals in the literature, and it is concluded that the bands 
are best interpreted in terms of a red shift of the first absorption band 
for water, normally found in the 180-nm region, for those water 
molecules adjacent to the solutes. 


23059 Transients and specific rates of some reactions of the 
solvated electron with inorganic ions in liquid ammonia investigated by 
nanosecond pulse radiolysis at 23°C. Cordier, F.; Cordier, P. (Univ. 
we Dame, IN). J. Phys. Chem.; 80: No. 24, 2635-2641(18 Nov 
1976). 

For ammoniacal solutions at 23°C, the absorption spectrum of 
CuCl and the transient absorption spectra of Ni*, Zn*, Cd*, Hg, TI, 
and Pb* are given. For the solvent liquid ammonia at 23°C and in 
units of M~’ s~', the measured specific rates of reactions of e~/sub 
am/ with inorganic | solutes follow in parentheses after each solute: 
Cu* (2.5 x 10°), Hg* (2.3 x 10"), TI* (1.2 x 10"), Fe (1.2 x 10° at 
zero ionic strength), Co* (5.7 x 101"), Ni®* (1.1 x 10"), Cu (8.3 x 
10"), Zn** (1.3 x 10°), Cd* (4.6 x 10°"), Hg” (3.2 x 10"), Pb* 
(5.6 x 107"), Al®* (less than 6 x 10°), Cr** (5.8 x 10'°), Fe** (4.9 x 
10" at zero ionic strength), Co** (7.7 x 10"*), Ce** (3.1 x 10"), Ce* 
(1.5 x 10%), Nosp (1.2 x 10° at zero ionic strength), ClO.p (no 
reaction), I~ (no reaction). Only the reaction of e/sub am/~ with T1* 
appears to be a diffusion-controlled reaction. For the solvent liquid 
ammonia at 25°C, the standard free energy changes for the reactions 
of e/sub am/~ with metal cations mentioned above have been 
computed. The activation-controlled specific rate increases and at- 
tains a plateau value with the increasing es free energy of the 
reaction. This relationship is consistent with a quantum mechanical 
description of an exothermic electron transfer reaction, in which the 
theory is formulated by treating the reaction as the nonradiative 
decay of a “supermolecule” consisting of the electron donor, the 
electron acceptor, and the polar solvent. 


RADIOCHEMISTRY AND NUCLEAR 
CHEMISTRY 


REFER ALSO TO CITATION(S) 21770, 23580 


HOT-ATOM CHEMISTRY 
REFER ALSO TO CITATION(S) 23056 


23060 (COO—2190-17) Dynamics and mechanisms of hot chem- 
istry stimulated by recoil methods. Progress report, March 1, 1976— 
February 28, 1977. Spicer, L.D. (Utah Univ., —— 4 oy | (USA)). 
Nov = Contract EY-76-S-02-2190. 1 1p. Dep. NTI S $3.50. 

The results obtained from the nuclear recoil chemical activa- 
tion of cyclobutane-t reported earlier in this laboratory have indicat- 
ed that vibration to translation energy transfer is the most important 
collisional process for all but the most efficient energy transfer 
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agents. Classical and semi-classical dynamical collisional models 
suggest that the most effective energy transfer interactions are 
delocalized in nature involving at least one half of the excited 
cyclobutane molecule. The formalism used to explore the energy 
transfer process also provides data which in conjunction with energy 
shadowing analysis is used to interpret the energetics and mechanism 
of the primary hot tritium reaction with cyclobutane. The hot atom 
reaction between nuclear recoil produced chlorine atoms and hydro- 
gen is characterized. The steady-state non-Boltzmann theory formal- 
ism is applied to the Hz and Dz reaction mixtures to further explore 
the high energy inverse isotope effect first reported in this laborato- 
ry. A detailed study of reactions of recoil chlorine with the scaven- 
ger ethylene used in the hydrogen studies is also reported. 


23061 (ORO—3898-29) Hot atom reactions involving multivalent 
and univalent species. Progress report, February 1976—January 1977. 
Tang, Y.N. (Texas Agricultural and Mechanical Univ., College 
Station (USA). Research Foundation). 1977. Contract E(40-1)-3898. 
14p. Dep. NTIS $3.50. 

Multivalent hot atoms formed by the nuclear recoil method 
were studied: *'Si, *?P, and ''C. For the recoil *'Si reactions, we 
have completed the study on the reactivities of conjugated dienes 
towards monomeric *'SiF2. The relative reactivities of 1,3-butadi- 
ene, trans-pentadiene, cis-pentadiene and 2-methyl-1,3-butadiene to- 
wards *!SiF2 have been measured as: 1.0:0.89:0.91:1.06 for singlet 
31SiF2; and as 1.0:0.80:0.52:0.89 for the triplet. The large steric effect 
detected here between cis- and trans-pentadienes for their reactivities 
towards triplet *'SiF2-donor indicates that a direct 1,4-addition 
process is possible for such *!SiF2 donating complexes. 2-methyl-1,1- 
diflorosilacyclopent-3-ene and its 3-methyl isomer were successfully 
synthesized by the co-pyrolysis technique. Experiments to evaluate 
the relative addition po of *!SiH2 towards various conjugat- 
ed dienes; and to study to H- and F-abstraction mechanism by *'Si 
atoms were begun. For recoil **P reactions, some progress has been 
made towards evaluating the mechanism of abstraction reactions by 
recoil **P atoms in PF3-PCls system, and the moderator effect for 
recoil **P reactions with PF3-CH, mixtures. The ible formation 
of *?PH, and the formation of *?P atoms via the **S(n,p)*?P process 
have also been explored. For recoil ''C reactions, major progress 
has been obtained in the moderator studies of its reactions with 1,3- 
butadiene. With the successive addition of Ne as a moderator, the 
yield of acetylene-''C decreased, the yield of cyclopentene-''C 
increased while those of both 1,2,4-pentatriene-''C and cyclopenta- 
diene-''C went through a minimum. Some progress for the identifi- 
cation of the last unknown "C-labeled product from this system has 
also been made. 


PROPERTIES OF RADIOACTIVE MATERIALS 
REFER ALSO TO CITATION(S) 21723, 21753, 21841, 22817 


23062 Synthesis and structure of the 1:1 uranyl nitrate tetrahy- 
drate-18-crown-6 compound, UO.(NOs3).(H2O)2.2H2O.(18-crown-6). 
Noncoordination of uranyl by the crown ether. Eller, P.G.; Penneman, 
R.A. (Los Alamos Scientific Lab., NM). Jnorg. Chem.; 15: No. 10, 
2439-2442(Oct 1976). 

The synthesis and crystal structure of 
UO2(NOs)o(H20)2.2H20.(18-crown-6), which forms from the reac- 
tion of uranyl nitrate hexahydrate and the cyclic polyether 18- 
crown-6, are reported. The uranyl group is not located within the 
crown ether group. Rather, the structure consists of neutral 
UO.(NOs)2(H2O)2 units and separate crown ether molecules con- 
nected by hydrogen bonding through intermediary water molecules. 
The oxygens of the linear uranyl group are coordinated only to 
uranium; the eight-coordination of uranium is completed by six 
equatorial oxygen donors, two from waters and two from symmetri- 
cally bidentate nitrates. The uranium and the six equatorial oxygens 
are coplanar within 0.06 A. Pertinent distances are U-O(uranyl) = 
1.693 (6) A, U-O(water) = 2.434 (5) A, U-O(nitrate) = 2.482 (6) and 
2.486 (6) A. The cyclic ether molecule exists in the customary crown 
conformation with normal distances and angles. Crystal data are as 
follows: s group Pi, Z = 1, a = 7.526 (7) A, b = 11.27(1) A,c 
= 7.802 (4) A, a = 97.51 (6)°, B = 93.22 (6), y = 105.95 (6)° R/ 
sub F/ = 0.058 for 2453 diffractometer-collected reflections with I 
greater than or equal to 3sigma(I). 


23063 Crystal structure and optical and magnetic properties of 
tetrakis(diethylamido)uranium(IV), a five-coordinate dimeric 

in the solid state. Reynolds, J.G.; Zalkin, A.; Templeton, D.H.; 
Edelstein, N.M.; Templeton, L.K. (Univ. of California, Berkeley). 
Inorg. Chem.; 15: No. 10, 2498-2502(Oct 1976). 

The volatile U(IV) compound U[N(C2Hs)2]s is dimeric in the 
solid state and exhibits an unusual and possibly unique five coordina- 
tion about the U ion for an f series ion. The crystals are monoclinic, 
space group P2;/n. At 23°C a = 9.326 (4) A, b = 17.283 (8) A,c = 
13.867 (6) A, 8 = 108.43 (5)°, and d/sub c/ = 1.65 g/cm* for Z = 4. 
X-ray diffraction intensity data were collected by an automated 
diffractometer using graphite monochromated Mo Ka radiation. For 
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1809 reflections with F? less than 2 sigma(F?), Ri = 0.035 and Re = 
0.031. The five-coordinate uranium atom is at the center of a 
distorted trigonal bipyramid of nitrogen atoms; two of these bipyra- 
mids share an edge to make a dimeric complex located on a center of 
symmetry. The nearest approach of the uranium atoms is 4.004 (1) 
A. The three nonbridging U—N distances average 2.22 (2) A where- 
as the bridging U—N distances are 2.46 and 2.57 A. The N—U—N 
and U—N—U angles in the central cluster are 74.4 (3) and 105.6 (3)°% 
respectively. The optical and proton magnetic resonance spectra of 
U[NEtz], at room temperature in various solvents are reported. 
Temperature-dependent magnetic susceptibility measurements on the 
solid show Curie—Weiss behavior from 10 to 100°K. Below 10°K 
the susceptibility becomes temperature independent and there is no 
indication of = ordering. A greater tendency in U amide 
chemistry toward oligomerization than in the d transition series is 
suggested. 


23064 Crystal and ~molecular’ structure of uranium 
hexakis(oxopentafluorotellurate), U(OTeF;)s. Templeton, L.K.; Tem- 
pleton, D.H.; Bartlett, N.; Seppelt, K. (Univ. of California, Berke- 
ley). Inorg. Chem.; 15: No. 11, 2720-2722(Nov 1976). 

Crystals of U(OTeFs)s are monoclinic, space group C2/m, 
with cell dimensions at 23°C: a = 10.30 (1), b = 16.61 (2), c = 9.98 
cm~*/sup (1)/,= A, B = 114.14 (6)°, Z = 2, d/sub x/ = 3.562 g 
cm~%, V = 1558.1 A* X-ray diffraction data obtained with an 
automatic diffractometer were refined to R = 0.067 for 781 indepen- 
dent reflections with F? less than sigma(F?), using anisotropic ther- 
mal parameters for all atoms except oxygen. The uranium atom is 
octahedrally bonded to six oxygen atoms and each tellurium atom 
has a pseudooctahedral coordination of one oxygen and five fluorine 
atoms. Average bond distances, uncorrected, are UO = 2.05 (2), 
Te—O = 1.81 (2), and corrected for thermal motion, Te—F = 1.86 
(4) A. The bond angles at the two crystallographically different 
oxygen atoms are 170 and 171° The globular molecules pack in 
triangular fashion in layers which stack to give each molecule ten 
nearest neighbors as in the body-centered-tetragonal structure of 
protactinium metal. 


23065 Effect of ionic strength on the activation of fast 
electron-transfer reactions. Ekstrom, A.; McLaren, A.B.; Smythe, 
L.E. (Australian Atomic Energy Commission, Sydney). Jnorg. 
Chem.; 15: No. 11, 2853-2856(Nov 1976). 

The activation parameters of the V(II)—Fe(III) and U(IID— 
Fe(III) reactions were determined as a function of ionic strength in 
perchlorate media. Contrary to expectations, the values of AS** for 
these reactions were found to be independent of ionic strength, the 
changes in rate constant being reflected exclusively in the values of 
AH**. Plausible explanations for hese observations are discussed. 


23066 Thermophysical and electrophysical properties of uranium 
hexafluoride at temperatures of (1—11) x10* degreeK and pressures of 
0.1—100 atm. Kazanskii, K.A.; Novikov, V.M. (I. V. Kurchatov 
Institute of Atomic Energy). High Temp. (USSR) (Engl. Transl.); 14: 
No. 3, 410-415(Nov 1976). 

¢ partial composition of uranium hexafluoride at tempera- 
tures of (1—11) x10* °K and pressures of 0.1—100 atm is cal 
with due regard to all the uranium fluoride dissociation processes 
and single ionization of uranium atoms. These data are used to 
calculate the thermodynamic functions and electrical conductivity of 
UFs. The region in which the electronegativity of fluorine has little 
effect on the conductivity is determined. Qualitative explanations of 
the variation of the thermodynamic quantities with temperature are 
given. (AIP) 


RADIOISOTOPE PRODUCTION 
REFER ALSO TO CITATION(S) 21854 


COMBUSTION CHEMISTRY 
REFER ALSO TO CITATION(S) 21937, 21938, 22760 


23067 Formation of soot and nitric oxide in the flames of an oil 
gasification . Meier zu Koecker, H. Brennst.-Waerme-Kraft; 28: 
No. 10, 394-399(Oct 1976). (In German). 

13 figs.; 1 tab.; 4 refs. 

This is a report on measuring results of a concluded research 
work on the formation of undesired aggressive agents in oil diffusion 
flames by using oil gasification burners. The results rted are 
restricted to investigations on a model burner with EL-fuel oil which 
was enriched in its sulphur and nitrogen contents for a series of tests. 
Profiles of soot concentration and soot emission in the flame are 
included and evaluated, as well as the popes of soot formation 
and soot emission on the distribution of the combustion air in the 
gasification burner. Related to the corresponding operational condi- 
tions, the nitrogen oxide formation and emission were also measured, 
in relation to the distribution of the combustion air. A distinction 
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was thereby made between the nitrogen ocide formation from the air 
and the from the nitrogen in the . Furthermore, it was observed 
that the sulphur content in the fuel has an inhibiting influence on the 
formation of nitric oxide. 


ENGINEERING 


GENERAL ENGINEERING 


REFER ALSO TO CITATION(S) 21573 


FACILITIES AND EQUIPMENT 


23068 (CONF-760367—2) Assessment of an ammonia-water type 
absorption system as a heat pump. Rush, W.F.; Weil, S.A. (Institute 
of Gas Technology, — Ill. (USA)). 1976. 11p. Institute of Gas 
a ome a ; 
or on space heating and water heating; Paris, 
ae. (3 Me 1976 
Traditionally, s application of an absorption system for use 
as a heat pump has been the tion of an existing cooling unit to 
function in the heating mode. thermodynamic oe of an 
ammonia-water type absorption system specifically. 
tion as an air-to-air heater is discussed. The fluid ow patter 
selected attempts to be consistent with actual machines. 
Componants aie twanted co as to secapiioe suseaabie datign ton 
perature approaches between the entering and leaving streams. Vari- 
able condenser performance is handled by assigning a degree of 
subcooling to the condenser fluid. Operating conditions selected as 
variables include generator composition and water content of the 
rectifier effluent. primary performance criterion is the heat load 
on the ev: relative to the generator input. This ratio is 
essentially the heat-pump effect and it is the measure of the superior- 
ity of the heat pump over an ideal 


23069 (K/CSD/INF—76/14) Union Carbide's ain, of a 
bounded geometry processor for unconventional applications. — 
W.D. (Union Carbide Corp., Oak Ridge, Tenn. (USA). —- 
Sciences Div.). 1976. Contract W-7405-ENG-26. 19p. ¢ 
760987—1). Dep. NTIS $3.50. 

From CAM-I FAST-NG special interest group 
DeKalb, Illinois, United States of America ~~ © (9 Sep 197 

This paper ts a list of characteristics and capabilities 
Qsaswmaae an advanced N/C processor, the heart of which 
is a bounded geometry processor. This list includes the capability to 
aE the use of new, simple but powerful 

motion commands; the capability to process across discontinuities in 
curves and surfaces, expanded tool control capabilities; a more 
generalized approach in processing geometry; the capability for 
more automatic processing of geometry; and miscellaneous improve- 
ments expected of a modern CAM processor. The concepts and 
capabilities discussed are illustrated primarily from the perspective 
of the “unconventional” applications of lathe and inspection process- 

ing. They are, however, expected to have a far greater range of 

applicability. 19 figures. 


23070 (LA-UR—76-2302) Explosive magnetic flux compression 
generators as fast high-energy power sources. Caird, R.S.; Erick- 
son, D.J.; Garn, W.B.; Fowler, C.M. (Los Alamos Scientific Lab. 

N Mex. (USA)). 1976. Contract W-7405-ENG-36. Tp. (CONF- 

761106—6). Dep. NTIS $3.50. 

From IEEE international FUSA) power conference; Lubbock, 

Texas, United po noe: oo SA) (9 wegen 

A type of ex; ve driven generator, a plate ° 

is described. It is capable of delivering electrical energi sin the Mi 

range at TW power levels. Plane wave detonated ex) 

accelerate two large-area metal plates to high opposing velocities. 

An initial magnetic field is compressed and the flux transferred to an 

external load. The characteristics of the plate generator are de- 

scribed and compared with those of other types of generators. 

Methods of load matching are discussed. The results of several high- 

power experiments are also given. 


23071 (SAND—76-0111) aon ee of the feasibility re- 
search on a destructable parachute. a W.B.; Buxton, R.J. 
(Sandia Labs., ue N Men (USA)). Nov 1976. Contract 
ety a S $4 

The purpose ofthis investigation was to develop a destruct 
ble parachute capable of deceleration, ignition, and Magy ge 
during free flight. Because of the limited time available for the 
investigation, a standard nylon ribbon parachute was used with a 
unique pyrotechnic material to disin the nylon. The most 
reactive pyrotechnic consisted of a mixture of fine particle metal 


impregnated en abric testing, 
kaging, and flight delivery of experimental payloads at 
est Range established the feasibility that a sensor can be 
delivered without detection. 


SAND—76-9019 of initiated 
( ~ ) Application of light explosive 


N.Mex. (USA)). 976° Cen ae 7. 2 
tract ~ 
(CONF-761062—2). Dep. NTIS $4.00. angina: o. 


From 47. shock and vibration symposium Albuquerque, New 
Mexico, United States of America (USA) (19 Oct 1976). 
ry nuclear effects testing allows the study of reentry 
vehicle response to simulated exoatmospheric x-ray encounters. 
Light-initiated explosive produces the nearly simultaneous impulse 
of a structure by using a spray ted coating of e ve 
which is detonated by an intense flash of light. A lateral im test 
on a full scale reentry vehicle is described which demonstrates that 
the light-initiated explosive technique can be extended to the lateral 
loading of very large systems involving load discontinuities. This 
experiment required the development of a diagnostic method for 
verifying the applied impulse, and development of a large light 
source for simultaneously initiating the explosive over the surface of 
the vehicle. Acceptable comparison between measured strain re- 
sponse and code predictions is obtained. The structural capability 
and internal response of a vehicle subjected to an x-ray environment 
was determined from a light-initiated explosive test. 


23073 (UCID—17291) Preliminary analysis and feasibility study 
on high speed turbulence generator. Buckingham, A.C. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 15 Oct 1976. 
Contract W-7405-ENG-48. 45p. Dep. NTIS $4.00. 

The interim report is submitted for review and critique prior 
to preparation of a subsequent report that will complete the sum- 
mary of pre-experimental turbulent design analysis. The reported 
work is in support of the D-Division ‘Rainout” program. Experi- 
mental facility design, diagnostics development, and concept evolu- 
tion are under the guidance of General Chemistry. Preliminary 
analysis, results, predictions, and suggestions here are fluid dynamic 
considerations on the design of the turbulent attachment rate experi- 
ments. Timely publication of these current results is essential in 
order to meet experimental design schedules. The final LLL report 
will consist of these results and analyses, additions requested by the 
program reviewers, and an additional study emphasizing detailed 
turbulence structure and energy spectral considerations. 


23074 apg — finite element formulation of the 
dynamic contact membranes. Hallquist, J.O.; 
Feng, W.W. (California Unie Livermore (USA). Lawrence Liver- 
more Lab.). Jun 1976. Contract W-7405-ENG-48. lip. (CONF- 
761110—1). . NTIS $3.50. 

From 13. annual meeting of the Society of Engineering 
Science, Inc.; Hampton, Virginia, United States of America (USA) 
(1 Nov 1976). 

Contact-impact problems involving finite deformation axi- 
symmetric membranes are solved by the finite element method with 
explicit time integration. The formulation of the membrane element 
and the contact constraint conditions are discussed. The hyperelas- 
tic, compressible Blatz and Ko material is used to model the material 
properties of the membrane. Two example problems are presented. 


23075 (UCRL—78340) Multiple-actuator shaker digital control 
Fisher, D.K.; Posehn, M.R. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 1 Nov 1976. Contract W-7405- 
ENG-48. 44p. (CONF-761062—7). Dep. NTIS $4.00. 
From 47. shock and vibration symposium; Albuquerque, New 
Mexico, United States of America (USA) (19 Oct 1976). 
Multiple-actuator shaker systems are commonly used in the 
shock and vibration testing of large test specimens. Structural reson- 
ances in the fixturing or test specimen can lead to large inter- 
actuator or cross-coupling forces which have a degrading effect on 
the accuracy and stability of the control system. A previous paper 
formulated the theoretical basis for multiple-actuator-shaker control 
and reported on an electrohydraulic-shaker digital-control system 
then under development at Lawrence Livermore Laboratory (LLL). 
The theoretical basis is reviewed and the implementation and perfor- 
mance characteristics of the completed LLL system are described. 


23076 (UCRL—78691) Lawrence Livermore Laboratory 40 mm 
gun system: prooftesting begins. Honodel, C.A. (California Univ., 
| neem (USA). Lawrence Livermore Lab.). 13 Sep 1976. Con- 
tract W-7405-ENG-48. 29p. (CONF-760971—1). Dep. NTIS $4.00. 
From 27. meeting of the Aeroballistic Range Association; 

Paris, France tH 7 1976). 
The LLL 40 mm glovebox-contained gun system has been 
proof-testing has begun. This gun system will primar- 


assembled and 
ily be used to eee shock waves in selected toxic 
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materials for the purpose of establishing their equation of state at 
high stress levels. To date 50 gunpowder-driven proof-testing shots 
have been fired. The report describes the theoretical peak breech 
pressure calculations compared with the strain ga uge measurements 
performed on several of the shots and reviews the selectable param- 
eters controlling the kinetics of recoil and impact. 


23077 Corner crack at the bore of a rotating disk. Kobayashi, 
A.S.; Polvanich, N.; Emery, A.F.; Love, W.J. (Univ. of Washington, 
Seattle). J. Eng. Power; 98: No. 4, 465-472(Oct 1976). 

From ASME winter annual meeting; Houston, TX, USA (30 
Nov 1975). 

Stress intensity factors of corner cracks at the bore of a 
rotating disk are estimated from the stress intensity factor of a 
quarter-elliptical crack in a quarter infinite solid and pressurized by 
the hoop stress. Curvature effect of the bore is incorporated through 
a curvature correction factor derived from the stress intensity factors 
of a single edge-cracked bore in a large se and a single edge- 
cracked semi-infinite plate. Stress intensity factors for quarter-ellipti- 
cal cracks with ome aspect ratios of b/a = 0.2, 0.4, and 0.98 at 


crack depths of b/R/sub i/ = 0.1, 0.3, and 1.0 in a rotating disk with 
Ro/R/sub i/ = 8 are determined. Application of the developed 
procedure to corner crack problems at a throughbolt hole is indicat- 
ed. 


23078 Rosenthal-high-voltage house. A high-voltage laboratory 
with a past. Schmauss, L. (Rosenthal Technik A.G., Selb (Germany, 
F.R.) Werksgruppe 1). Elektrizitaetswirtschaft; 75: No. 20, 752- 
754(Oct 1976). (In German). 
2 figs. 

The high-voltage laboratory of the Rosenthal-Technik AG in 
Selb has been in operation since the 14, 1930, in the field of high- 
voltage insulators. A report is given on the history of its develop- 
ment, the constructional, electrical and mechanical arrangements, 
the extent to which it is known, and the problems dealt with. 


CRYOGENIC AND SUPERCONDUCTING EQUIPMENT AND 
DEVICES 


REFER ALSO TO CITATION(S) 22105, 22163, 22164, 22588, 
22800, 22801, 22804, 22808, 22866, 22867, 22886, 23190, 23191, 23786 


23079 (LA-UR—76-1998) Applications of superconductivity in 
electric power systems. Keller, W.E. (Los Alamos Scientific Lab., 
N.Mex. (USA)). 1976. Contract W-7405-ENG-36. 20p. (CONF- 
761030—2). Dep. NTIS $3.50. 

From Frontiers of power technology conference; Stillwater, 
Oklahoma, United States of America (USA) (27 Oct 1976). 

Major applications of superconductivity to power systems are 
considered. The state of the art of materials and refrigeration devel- 
opments that are necessary for these applications is reviewed. Specif- 
ic applications including superconducting cables for power transmis- 
sion and superconducting magnetics for MHD generators, for 
energy storage, and for magnetically-confined fusion power genera- 
tion are discussed in terms of their advantages and the progress being 
made toward introducing the various devices into real situations. It 
is concluded that the feasibility of superconducting devices is as- 
sured, and that, although their performance, reliability, and cost 
effectiveness for use in power generation, transmission, and storage 
remain to be proven, it is reasonable to expect that superconducti- 
vity can make it in the real world. (LCL) 


23080 Gas bearing cryogenic expansion turbines. Villard, J.C.; 
Muller, F.J. (L'Air Lig-Cent d’Etud Cryog, Sassenage, France). Ady. 
Cryog. Eng.; 19: 209-215(1974). 

A review is presented on the age eye of a series of high- 
performance cryogenic turboexpanders, which are the key compo- 
nents of cryogenerators. A comparison is made of the performances 
obtained using an open turbine wheel with the results obtained using 
a classical, closed turbine wheel. 


23081 Cryostat with a superconducting coil in a container for a 
low boiling liquid coolant. Kullmann, D.; Boehm, F. (to Siemens 
A.G., Berlin (Germany, F.R.); Siemens A.G., Muenchen (Germany, 
F.R.)). German(FRG) Patent 1,814,783/C/. 28 Aug 1975. 8p. (In 
German). 

4 figs. 

A buffer container for coolant vapor shell prevents the cryos- 
tat from exploding in case that the superconducting coil is quenched. 


23082 Method to fabricate a conductor made up of superconduct- 
ing and electrically normal conducting metals. Bogner, G.; Doetzer, 
R.; Maier, R.; Moll, H. (to Siemens A.G., Berlin (Germany, F.R.); 


Siemens A.G., Muenchen (Germany, F.R.)). German(FRG) Patent 


ase ty 18 Dec 1975. 5p. (In German). 
igs 

A method is given in which several superconductors running 
parallel to one another are firmly connected to a normal conductor 
of copper or aluminium having a large cross-section; this is effected 
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by ultrasonic welding. With a transition of the superconductor from 
the superconducting into the normal conducting state caused as a 
result of strong ee | flux jumps, the current must be taken over 
by the normal conductor if the application involves superconducting 
coils. Commonly used ultrasonic roller seam welding machines in 
which the sonotrode and anvil roller are roughened, are suitable for 
performing this method. High-field superconductors are preferably 
used e.g. niobium-zirconium, niobium-titanium or niobium-tin. SE 
copper and aluminium of at least 99.95% purity are prefered as 
normal conductors. Numerous examples are given by means of 
diagrems for the welding or soldering of superconducting wires or 
bands in or onto the normal conducting bands. 

23083 Radio frequency measurements on a superconducting ring 
containing a single weak link. Rifkin, R. Charlottesville, VA; Univer- 
sity of Virginia (1976). 91p. University Microfilms Order No. 76- 

5 


Thesis (Ph. D.). 

An accurate measurement of the pair-quasiparticle interfer- 
ence term (the “cos phi” term) of the Josephson equations was 
attempted. These experiments were performed using a standard rf 
SQUID circuit consisting of a niobium point-contact weak link 
incorporated into a superconducting ring which was coupled to a 
tank circuit. A toroidal configuration was used for the superconduct- 
ing ring in order both to minimize its inductance and to shield it 
from extraneous fields. The tank circuit was driven by an rf oscilla- 
tor near its resonant frequency approximately 30 MHz. The first 
technique was a measurement of the magnitude and phase change of 
a low level rf signal applied to the tank circuit in order to extract the 
inductance and conductance of the weak link as a function of the dc 
flux in the ring. These mezsurements demonstrated that only for 
point contacts with very low critical currents was a sinusoidal model 
a good one for the current-phase relation for the weak link. The 
second technique consisted of using a model proposed by Hansma to 
examine the tuning characteristics of the SQUID near its resonant 
frequency. Unfortunately screening flux in the ring obscured the 
measurement by forcing the SQUID to operate in a regime where 
the model was no longer valid. Thus the measurement did not yield 
conclusive results about the cos phi term. However, in the course of 
the experiments it was possible to verify Hansma’s model for rf 
SQUID response in both the regime of negligible and non-negligible 
screening flux. 


23084 Upper frequency limit, impedance matching techniques, 
and vortex dynamics in Dayem Bridges. Swanson, C.V. Jr. Princeton, 
NJ; Princeton University (1976). 277p. University Microfilms Order 
No. 76-23,826. 

Thesis (Ph. D.). 

Research motivated by an interest in using Dayem Bridges 
for the detection of far infrared radiation is discussed. The various 
factors which influence the detection ability of such junctions were 
studied. It was found that the performance of such bridges is very 
sensitive to their size and geometry, and that non-ideal effects 
involving superconducting vortex flow arise wi.cn certain criteria 
for the bridge dimensions are exceeded. Extensive data were taken 
documenting various types of non-ideal effects, and a unified model 
of weak link dynamics is presented which accounts for the observa- 
tions. It was found that the ultimate upper frequency limit is due to 
bridge self-heating. A quantitative model for this is presented, and 
confirmed by the data. Two techniques were discovered for increas- 
ing the upper frequency limit, one using an improved bridge geome- 
try, the other utilizing a thin layer of aluminum, in the form of small 
balls, deposited between the weak link and the substrate to enhance 
phonon transmission. The impedance mismatch between Dayem 
Bridges and free space was improved by both resonant and non- 
resonant techniques. The best design, a half-wave dipole inside a 
resonant Fabrey—Perot cavity, improved the impedance match a 
factor of fifty. 


23085 Method to decouple energy from a superconducting magnet 
system. Kullmann, D.; Gassong, S. (to Siemens A.G., Berlin (Ger- 
many, F.R.); Siemens A.G., Muenchen (Germany, F.R.)). 
—— Patent 2, 260, 231/B/. 19 Feb 1976. Sp. (In German). 
1 fig 
Compared to other techniques, the decoupling method de- 
scribed is faster. 


23086 Stabilization for the conductors of a low temperature 
cable. — F. (to Siemens — Berlin (Germany, F.R.); Sie- 
mens A.G., Muenchen (Germany, F.R.)). German(FRG) Patent 
1,507, 019/B/. “3 May 1976. 5p. din’ German). 

gs. 
The stabilizing pipe carries holes to improve the coolant flow. 


23087 Measuring of welding force and contact resistance with a 
testing equipment to classify contact materials for power engineering. 
Schreiner, H.; Haufe, W. (Siemens A.G., Nuernberg (Germany, 
F.R.). Zentrale Fertigungsaufgaben). Z. Werkstofftech: 7: No. 10, 
381-390(Oct 1976). (In mg 
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12 figs.; 1 tab.; 22 refs. 

__ Knowledge regarding welding force, erosion and contact 
resistance is very essental to select and evaluate contact materials 
which are to be used in electric switchgear. Measuring systems and 
results which are found in the literature are mostly carried out under 
test conditions not close enough to practice. An automatic test 
switchgear with which the mentioned technological characteristics 
can be evaluated is described. Test conditions can be varied in a very 
wide range so that every condition can be selected suiting the 
switchgear. Data on welding force, erosion rate and contact resis- 
tance of the contact materials like Ag 1,000, AgNi 10, AgCdO 12 
and AgC 3 are given. A statement on the quality of braze between 
contacts and carrying material can be given. 


PROTECTIVE STRUCTURES AND EQUIPMENT 
REFER ALSO TO CITATION(S) 23386 


HANDLING EQUIPMENT AND PROCEDURES 
REFER ALSO TO CITATION(S) 23273 


23088 (ORNL/CSD/TM—13) Investigation of the solid angle 
method applied to reflected cubic arrays. Tang, J.S. (Oak Ridge 
National Lab., Tenn. (USA)). Oct 1976. Contract W-7405-ENG- 
26; NRC-INA-40-494-75. 42p. Dep. NTIS $4.00. 

The solid angle od has been applied to neutron interac- 
tions between cubic arrays of fissile m~terials. Interaction curves for 
a nine-cubic-array system is determined. Interaction between units in 
single-array systems is also investigated. It is found that the safety 
curve for unit interaction given in TID-7016 is not applicable to 
single reflected cubic arrays of high enrichment fissil le materials. 


23089 (ORNL/TM—S5714) Laboratory services series: a master- 
slave manipulator maintenance program. Jenness, R.G.; Hicks, R.E.; 
Wicker, C.D. (Oak Ridge National Lab., Tenn. (USA)). Dec 1976. 
Contract W-7405-ENG-26. 54p. Dep. NTIS $5.00. 

The volume of master slave manipulator maintenance at Oak 
Ridge National Laboratory has necessitated the establishment of a 
repair facility and organization of a specially trained group of 
craftsmen. Emphasis on cell containment requires the use of manipu- 
lator boots development of precise procedures for accomplish- 
ing the maintenance of 287 installed units. A very satisfactory 
computer programmed maintenance system has been established at 
the Lauusery to provide an economical approach to preventive 
maintenance. 


SHIPPING CONTAINERS 
REFER ALSO TO CITATION(S) 21790 


MINING AND DRILLING EQUIPMENT AND FACILITIES 


23090 (CONF-760864—1) Design review of a rectangular shaft 
in alluvium. Pack, P.D.; Skinner, E.H. (Energy Research and Devel- 
- —_—, Washington, D.C. (USA)). 1976. 6p. Dep. 
From 17. U.S. symposium on rock mechanics; Salt Lake City, 

Utah, United States of America (USA) (25 Aug 1976). 
During design of a 550-foot rectan, shaft in alluvium, 


& 
lateral — within the excavation was an anticipated construction 


problem. Actual experience showed that the nearly 9 x 14 ft excava- 
tion required no lateral support. A strain measurement program 
concurrent with construction and for a 9-month period following 
completion of the shaft detected only minor strains. Shaft design 
included consideration of available geological information. Site ex- 
ploration included a 754-ft drill hole, cored at selected intervals, and 
a suite of geophysical well logs. Generalized physical properties of 
the alluvium were developed from laboratory core testing. An 
elasto-plastic, finite element computer ae ag AHLKE) devel- 
oped by the Spokane Mining Research ter U.S. Bureau of Mines, 
has been recently used to analyze the behavior of the alluvium 
around the shaft. Analysis showed that a first develops in the 
shaft corners and progressively expands into the wall zones around 
the shaft as loading increases. Gradual growth of a plastic zone 
outw: from the excavation boundary at increasing 
but had limited extent and was surrounded at all stress levels 
by an infinite elastic zone. This design review, aided by computer 
analysis, confirmed that the shaft would have been considered theo- 
retically stable as designed. 


LASERS 
REFER ALSO TO CITATION(S) 23035, 23426, 23815 


23091 (COO—2007-78) Demonstration of the first visible wave- 
length direct nuclear pumped laser. Akerman, M.F. (Illinois Univ., 


—— (USA)). 1976. Contract EY-76-S-02-2007. 83p. Dep. NTIS 


Thesis. 

The first direct nuclear pumped laser to operate on a visible 
wavel is described, whereas previous nuclear lasers have oper- 
ated in the infrared. The Sandia Pulsed Reactor II was used as a high 
flux source of neutrons that pumped a helium-mercury gas laser via 
the high energy products of the '°B(n,a)’Li nuclear reaction. No 
other source of — was utilized. Lasing was observed at 6150 A, 
corresponding to the 7*P/sub 3/2/—7*S/sub /2/ mercury ion 
transition. The thermal neutron flux threshold for lasing was ap- 
proximately 1 x 10'*n/cm?-sec, and the laser output was continuous 
over the 400 sec operating time of the nuclear reactor. The laser 
signal appeared to increase linearly with the thermal neutron flux, up 
to 5.8 x 10'*n/cm?-sec, the highest flux used. 


23092 (COO—2007-80) Recent nuclear pumped laser results. 
Miley, G.H.; Wells, W.E.; Akerman, M.A.; Anderson, J.H. (Illinois 
Univ., Urbana (USA)). 1976. Contract E(11-1)-2007-M-3. 7p. 
(CONF-760683—1). Dep. NTIS $3.50. 

From Conference on partially ionized plasmas; Princeton, 
New Jersey, United States of America (USA) (Jun 1976). 

Recent direct nuclear pumped laser research at the University 
of Illinois has concentrated on experiments with three gas mixtures 
(Ne-Nz, He-Ne-O2, and He-Hg). One mixture has been made to lase 
and gain has been achieved with the other two. All three of these 
mixtures are discussed with icular attention paid to He-Hg. Of 
interest for DNP work is the 6150-A ion transition in Hg*. The 
upper state of this transition is formed directly by charge transfer 
and by Penning ionization. 


23093 (COO—2920-2) Investigation of induced unimolecular de- 

composition for development of visible chemical lasers. Quarterly 

progress report, 1 August 1976—30 October 1976. Piper, L.G.; 

Taylor, R.L. (Physical Sciences, Inc., Woburn, Mass. (USA)). Nov 

ys Contract EY-76-C-02-2920. 22p. (PSI-TR—71). Dep. NTIS 
.50. 


This report summarizes progress during the second quarterly 
period of the subject contract. The methods available for the pro- 
duction of excited electronic states following azide decomposition 
are summarized. It is concluded that an experiment designed to 
study the kinetics of and branching ratios for electronically excited 
products from azide radicals reactions will be most productive in 
elucidating excitation mechanisms for potential chemical lasers. A 
flow reactor is described in which these studies may be undertaken. 
The major feature of this apparatus is a clean azide radical source 
based upon the thermal decomposition of solid, ionic azides. The 
contruction of the experimental apparatus has been started. 


23094 Axial mode structure of a copper vapor pumped dye laser. 
Pease, A.A.; Pearson, W.M. (University of California, Lawrence 
Livermore Laboratory, P. O. Box 808, Livermore, California 94550). 
Appl. Opt.; 16: No. 1, 57-60(Jan 1977). 

A search for lasers to be employed in the development of 
uranium isotope separation techniques led to the investigation of a 
copper vapor pumped tunable dye laser patterned after the concept 
developed by Haensch. This investigation revealed that although the 
time integrated spectral output covered approximately 1.3 GHz, 
which was the desired bandwidth, the time resolved spectral output 
included high visibility mode structure which fluctuated randomly 
from pulse to pulse. These fluctuations could significantly reduce the 
throughput efficiency of multiphoton photoionization isotope separa- 
tion processes involving strongly inhomogeneously broadened tran- 
sitions. (AIP) 


23095 (LA-UR—76-2091) Optics in Terawatt CO, lasers. 
Singer, S. (Los Alamos Scientific Lab., N.Mex. (USA)). 1976. Con- 
tract W-7405-ENG-36. 9p. (CONF-760961—1). Dep. NTIS $3.50. 

From Electro-optics laser conference and exposition; New 
York, New York, United States of America (USA) (14 Sep 1976). 

Some optical problems associated with high power lasers are 
described. These include problems with windows, mirrors, and the 
optical alignment system. 


23096 (LA-UR—76-2299) Pulsed power systems for the LASL 
High Energy Gas Laser Facility. Riepe, K.; Jansen, H. (Los Alamos 
Scientific Lab., N.Mex. (USA)). 1976. Contract W-7405-ENG-36. 
9p. (CONF-761106—5). . NTIS $3.50. 

From IEEE international pulsed power conference; Lubbock, 
Texas, United States of America (USA) (9 Nov 1976). 

The laser division at Los Alamos Scientific Laboratory is 
designing a COs» laser fusion experiment with the ~ of delivering 
100 kJ to the — in a one nanosecond pulse. The laser will be 
pumped by an electron beam-controlled discharge. The pumping 
power supply will be a number of parallel Marx generators, with an 
output voltage of 500 kV, and a total energy storage of about 5 MJ. 
The electron gun is a “cold cathode” triode, also operating at about 
500 kV. Preliminary design considerations for the = power 
systems are presented. Some pulse forming network designs are 
discussed with calculated waveforms shown. 
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23097 (LA-UR—76-2301) Observation of coherent resonance 
fluorescence in hot CO2. Czuchlewski, S.J.; Feldman, B.J.; Fisher, 
R.A.; Nowak, A. (Los Alamos Scientific Lab., N.Mex. (USA)). 
1976. Contract W-7405-ENG-36. 12p. (CONF-761204—1). Dep. 
NTIS $3.50. 

From American Physical Society meeting; Stanford, Califor- 
nia, United States of America (USA) (20 Dec 1976). 

Hot CO: was used to check theoretical understanding by 
using One-nanosecond pulses. The results reported are in relatively 
good agreement with theory. The experimental setup consisted of a 
one nanosecond duration 1/2 millijoule switched-out pulse directed 
through two heated pyrex cells filled with CO: and fitted with NaCl 
windows at Brewster's angle. The cells were 190 cm long of which 
160 cm were heated to 300 +- 10°C for a total heated path of 320 
cm. Results are shown. They verify previous knowledge that hot 
CO, operating as a linear filter is not for one nanosecond systems, 
i.e., good baseline rejection and lack of ringing are incompatible for 
one nanosecond pulse durations. Some preliminary data are given on 
an attempt to compress a one nanosecond switched-out pulse by a 
factor of 6 by saturating SF¢ in a short cell. (MHR) 


23098 Temporal oscillations in the output from a gas-dynamic 
laser with an unstable resonator. Alme, M.L. (Air Force Weapons 
Laboratory, Kirtland Air Force Base, New Mexico 87117). Appl. 
Phys. Lett.; 29: No. 1, 35-37(1 Jul 1976). 

Numerical studies of self-oscillation instabilities which can 
result from the upstream-downstream feedback in a gas-dynamic 
laser (GDL) with an unstable resonator have been preformed. In this 
letter, which extends previous work by Dreizen and Dykhne, it is 
shown that inclusion of a simple model for CO2 pumping by Ne 
strongly damps any oscillations in the output intensity. (AIP) 


23099 (SAND—76-0357) Laser-fusion research progress report, 
January—June 1976. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
Aug 1976. Contract E(29-1)-789. 105p. Dep. NTIS $5.50. 

The iodine laser system that is to serve as the test-bed of the 
evaluation program was completed. Initial testing indicated the need 
for modifications. Gain profiles were studied following excitation 
with an electron accelerator operated in a transverse geometry. 
Optical gain near 5575A was measured with l-atm. mixtures of 
argon and various amounts of CO2, N2O, and O2. Gain profiles in 


Kr/O2 mixtures at pressures near 100 psi. The stability of high- 
pressure mixtures of Hz and F2 was evaluated. Saturable absorption 
of HF[P2(4)] radiation by CO2 was studied. (MHR) 


23100 (UCID—17217) Four-D propagation code for high-energy 
laser beams: a user's manual. Morris, J.R. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 5 Aug 1976. Contract W- 
7405-ENG-48. 92p. Dep. NTIS $5.00. 

This manual describes the use and structure of the June 30, 
1976 version of the Four-D propagation code for high energy laser 
beams. It provides selected sample output from a typical run and 
from several debug runs. The Four-D code now includes the impor- 
tant noncoplanar scenario feature. Many problems that required 
excessive computer time can now be meaningfully simulated as 
steady-state noncoplanar problems with short run times. 


23101 (UCRL—S52161) Microsecond holographic interferometer 
for fracture studies. Gust, W.H. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 26 Oct 1976. Contract W-7405-ENG-48. 
23p. Dep. NTIS $3.50. 

A detailed description of the operation of each component 
that makes up a double-pulsed, ruby-laser, holographic interfero- 
meter is presented. Some results obtained from the dynamic mea- 
surement of three-dimensional surface deformation related to frac- 
ture initiation and propagation in 6061 aluminum are reported. 


23102 (UCRL—78419) Trivalent rare earth molecular vapor 
laser experiments. Jacobs, R.R.; Krupke, W.F. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Oct 1976. Contract 
W-7405-ENG-48. 10p. (CONF-760949—1). Dep. NTIS $3.50. 

From 3. colloquium on electronic transition lasers; Aspen, 
Colorado, United States of America (USA) (7 Sep 1976). 

Kinetic data are presented on the Nd-Al-Cl complexes 
formed by reactions between NdCls and AICI; that verify various 
aspects of earlier predictions, and also, the approach presently 
underway to demonstrate gain and laser oscillation for this candidate 
system is described. (MHR) 


23103 (UCRL—78438) Argus Laser Fusion Facility. Speck, 
D.R.; Simmons, W.W. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 28 Oct 1976. Contract W-7405-ENG-48. 
26p. (CONF-761108—11). Dep. NTIS $4.00. 
From Plasma physics meeting of the American Physical Soci- 
ety; San Francisco, ifornia, United States of America (USA) (15 
Nov 1976). 
_ ARGUS is a two-beam Nd: glass laser system built for laser 
fusion irradiation experiments. It is the first glass laser system 
planned and built with the understanding that small-scale beam 
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break-up is the dominant performance limiting factor in obtaining 
high output power. Accordingly, five vacuum spatial filters are 
located at strategic intervals along each chain to eliminate the 
accumulated -scale filamentation. This strategy permits cascad- 
ing of amplifiers to obtain a focusable — of more than one 
terawatt per arm in a spatially clean beam of 20 centimeter diameter. 
Beam diagnostics which characterize each shot include the time- 
integrated spatial profile and the time resolved intensity/power at 
the target. Gooneasannes performance to date includes: (1) Peak 
se in excess of 2 TW at the target is achieved with regularity. & 

aximum system brightness is in excess of 10?7 watts/cm? ster. (3 
Shot-to-shot pointing stability within 50 p radians is achieved over 

riods of days. (4) Successful a experiments have been per- 
‘ormed with pulses of from 30 to ps duration. 


23104 (UCRL—78475) SHIVA laser system for fusion experi- 
ments. Godwin, R.O. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 10 Sep 1976. Contract W-7405-ENG-48. 
13p. (CONF-760961—5). Dep. NTIS $3.50. 

From Electro-optics laser conference and exposition; New 
York, New York, United States of America (USA) ie 1976). 

The SHIVA laser is a 20 beam —— ass laser designed 
to provide various irradiation geometries for fusion pellets. The 
general objective of the SHIVA laser is to achieve significant 
thermonuclear burn or about 1 percent of scientific breakeven by 
isentropic compression. Descriptions are given of the laser system, 
physical confi tion, alignment system, and the computer control 
system. (MOW) 


23105 (UCRL—78483) Application and performance of rare gas 
oxide amplifiers. Powell, H.T.; Murray, J.R.; Schlitt, L.G.; Taska, J. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
Aug 1976. Contract W-7405-ENG-48. 9p. (CONF-760949—S). Dep. 
NTIS $3.50. 

From 3. colloquium on electronic transition lasers; Aspen, 
Colorado, United States of America (USA) (7 Sep 1976). 

Rare gas oxides (RGO) are being investigated as possible gain 
media for scalable fusion lasers. Typical mixtures using electron- 
beam excitation are 12 atm Xe or 25 atm Kr plus a few Torr of On. 
The O('s) production was studied as a function of current density 
over the range 30 to 1,000 A/cme using a 50 nsec pulse. At these 
operating ye the O('s) production saturates for currents great- 
er than 100 A/cm? The RGO fluorescence intensity variations 
across the aperture were compared with the energy deposition 
calculated by a three-dimensional Monte Carlo code (SANDYL) 
and found to be in excellent agreement. Gain measurements were 
made using a cw dye laser operating at 0.01 nm linewidth. (MHR) 


23106 (UCRL—78589) Vacuum ultraviolet lasing from highly 
ionized noble gases. Marling, J.B.; Lang, D.B. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 3 Sep 1976. Contract 
W-7405-ENG-48. 9p. (CONF-760949—4). Dep. NTIS $3.50. 

From 3. colloquium on electronic transition lasers; Aspen, 
Colorado, United States of America (USA) (7 Sep 1976). 

A simple longitudinal electric discharge (z-pinch) device was 
evaluated for its potential as a simple source of vacuum ultraviolet 
laser emission. A low inductance all coaxial electrical driving circuit 
provided a 500 nanosecond duration discharge current density of up 
to 14,000 Amp/cm? in a 150 cm long, 7 mm bore quartz tube. This is 
sufficient to achieve population inversion on fourth and fifth spec- 
trum transitions in the four noble gases. Six pairs of specially coated 
dielectric mirrors with reflectivity greater than 95 percent were used 
to provide a high Q resonator over the range from 145-205 nm in 10 
nm intervals. Strongest vuv emission was | kw peak power observed 
in KrIV at 175.641 nm and other vuv laser emission wavelen 
measured to 0.005 nm and approximate performance are reported. A 
similar investigation using identical procedures with mirrors coated 
for slightly longer wavelengths has yielded over twenty new transi- 
tions in the range 195-250 nm. 


23107 (UCRL—78766) Future of precision machining of optics: 
turn for the better. Saito, T.T. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Oct 1976. Contract W-7405-ENG-48. 
5p. (CONF-761040—1). Dep. NTIS $3.50. 

From Office of Scientific Research - science and technology 
advisory group conference; Kirtland AFB, New Mexico, United 
States of America (USA) (26 Oct 1976). 

The objectives of this briefing are to review results of dia- 
mond turning optical fabrication to discuss future applications 
and promising research ideas, with an emphasis towards high power 
laser systems. Design flexibility is afforded by diamond turning as 
= exemplified by the compound axicons and torics which are 

jiscussed. 


23108 (UCRL—78787) Energy storage options for Shiva up- 
grade. Carder, B.; Gagnon, B. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 3 Nov 1976. Contract W-7405-ENG-48. 
14p. (CONF-761106—10). Dep. NTIS $3.50. 

From IEEE international pulsed power conference; Lubbock, 
Texas, United States of America fusA) (9 Nov 1976). 
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Ene Sive Ghee lean 6 LED. wil ote 28-20 28 3b. 
capacitive energy storage improved laser system — 
Se eee or i atte Aout 5 MJ 


for Faraday rotators, and 1 gh ~~ 
are homopolar generator th of loads are discussed. 


enerators that ge in ximately yo - 
om araday rotators anecte’ Galle geanten 


4 to ee inductive stores for flashlamp power. eethe fea fetubes of 
the flashlamp system include a wide distribution of 10kJ load ele- 
ments, and a re cena Tansee. 
bilities of providing as for inductive storage and of 
driving many flashlamps in parallel are discussed. 


23109 Gallium arsenide—gallium aluminum arsenide distributed 
feedback and distributed Bragg reflector lasers. Yen, H.W. Pasadena, 
CA; California Inst. of Technology (1976). 187p. University Micro- 
films Order No. 76-23,120. 

Thesis (Ph. D.). 

Theoretical and ex tal studies of GaAs—GaAlAs dis- 
tributed feedback and distributed Bragg reflector lasers are de- 
scribed. A coupled-mode formalism is used to study the oo 
of electromagnetic waves in a dielectric waveguide with periodic 
surface corrugation. The reflection and transmission characteristics 
of both passive and active periodic waveguides are found as a 
function of wavelength. The procedure of determining the lasing 
wavelength is outlined. The merits and disadvantages of various 
laser structures are compared and discussed. Ex) tal results on 
fabrication and measurements of GaAs—G distributed feed- 
back and distributed Bragg reflector lasers are presented and com- 
pared with the theory. Various fabrication and measurement tech- 
niques developed a the course of the investigation are de- 
scribed in some di 


23110 Handbook of chemical lasers. Gross, R.W.F.; Bott, J.F. 
(eds.). New York; John Wiley and Sons, . (1976). 1750p. $39.95. 
The available literature and research work ‘= chemical lasers 
which was [pee ne and performed between 1967 and 1974 are 
collected and critically reviewed. Basic reviews are presented on the 
chemical kinetics of nonequilibrium reactions, gas dynamics of reac- 
tive flows, and laser — io of high-gain media. The ability to 
control the kinetics thermodynamics of highly exothermic reac- 
tions by fast supersonic flows is explored. The work done on pulsed 
chemical lasers, transfer lasers, numerical modeling of chemical 
lasers is reviewed. The theory of reactive collision mechanisms 
leading to the nonequilibrium vibrational excitation of the molecules 
that constitute the active medium of chemical lasers is covered. A 
detailed review of the CO chemical laser and a comprehensive 
collection of the work in high power iodine laser are given. In 
conclusion, the work ——_ on metal-atom oxidation lasers at 
Alamos is described. (MHR) 


isotope separation. Rockwood, S.D. 

Lab., NM). pp 144-149 of In Ultra high 

power lasers. Vol. 76. Palos Verdes Estates, CA; Society of Photo- 
Optical Instrumentation Engineers (1976). 

Interest in laser isotope separation and laser induced chemis- 
try is creating a ~~ demand for tunable lasers throughout the 
frequency spectrum. In the visible and near uv these demands have 

ly been met with tunable dye lasers and frequency doubled 

e lasers. However, development of tunable lasers operative 
throughout the ir has proven to be much more difficult. The difficul- 
ty is greatly by the strict wave-length requirements dictat- 
ed by iso separation. The status of various experimental ap- 
—— being pursued for solution of this problem are reviewed. 
approaches may be grouped under the general headings of: 


optical pumping, non linear and solids, electrical 
amas | in at excitation ae addition, because of 
the large number of known ir laser transitions, there may be near 
ccledidionees tetwenn 6 pesGetier tue of oh exiting tant and he 
desired absorption feature. In this case one would like to have a fine 
ae ca buity that is continuous over a =~ of ~+-.5 cm™ 

parable to spacings between rotational lines. Several possible 
coldions to this problem will also be discussed. 


23112 CuCl vapor laser. Isakov, V.K.; —-y ~y ; Po 
S.E.; Trofimov, N.P.; Tyutchev, M.V. Sov. Tec: Phys. Lett. 6 ngl 
Transl.); 2: No. 2, 46-41(Feb 1976). 


23113 Selpeaat bee extn 2 pulsed electric arc. Odint- 
sov, A.L; Fedoseev, A.I.; Bakanov, D.G. (Moscow State Universi- 
ty). Sov. Tech. Phys. Lett. (Engl. Trem 2: No. 2, 55-56(Feb 1976). 


23114 Bg ae Soh ng Ry gy bg 
Galkin, S.L Yoe p he 3 Nikolaev, V.M.; Pakhomov, L.N.; 
Petrun’kin, VY Polytechnic Institute). Sov. Tech. Phys. 
Lett. (Engl. Transl); 2: No. 2, 56-57(Feb 1976). 


23115 Laser equipment with a flowing gaseous laser medium. 
Kersting. A.; Niemann, H.J.; Schuster, E. (to Kraftwerk Union 
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A.G., Muelheim an der Ruhr (Germany, F.R.)). German(FRG) 
Patent 257, 434/A/. 19 Feb 1976. 3p. (In German). 

In order to avoid carbon deposits in laser equipment with a 
flowing gaseous laser medium after a long operating period, a 
suggestion is made to make the elastic plastic tubes, through which 
the gaseous medium is introduced, out of plastics free of softeners. 
Particularly suitable for this is polytetrafluoroethylene (teflon). 


23116 Quantitative determination of enhancement in pumping 
efficiency of a rhodamine 6G laser with pump excitation through 
luminescent filters. Levin, M.B.; Cherkasov, A.S. Opt. Spectrosc. 
(USSR) (Engl. Transl.); 41: No. 3, » 256-259(Sep 1976), 

The cy f of a luminescent filter (LF), an ethanol 
solution of a mixture of 2-acetyl-9,10-diphenylanthracene and 2- 
acetylanthracene, in a rhodamine 6G laser with lam pumping is 
found. The value of f was determined experimentally the ratio 
of the number of luminescence photons of the LF absorbed by the 
active medium to the number of photons of the pumping radiation 
absorbed by the LF. Estimates were made on the theoretically 
possible enhancement of i of rhodamine 6G by an increase in 
the f of the LF for the case of flashlamp pumping. (AIP) 


23117 Relativistic Doppler effect and the lasing conditions of a 
ring laser. Lisyuk, Y.V. Opt. Spectrosc. (USSR) (Engl. Transl.); 41: 
No. 3, 276-278(Sep 1976). 

A theoretical discussion of the transverse Doppler effect in a 
ring laser is given. The polarization vector is calculated along with 
tat ee of the effect on the velocities of the atoms. (AIP). 

AIP 


23118 Average output lasing power of a He-Ne laser as a function 
of the modulation frequency of resonator losses. Ivanov, E.I.; Petrov, 

pe 3 ee Spectrosc. (USSR) (Engl. Transl.); 41: No. 3, 287- 288(Sep 

The frequency dependence of the lasing power of a He-Ne 

laser was studied using the electrooptic effect in a KDP crystal. The 
vom profile of the power curve was found to differ noticeably 

tween the high-frequency and low-frequency edges. (AIP). (AIP) 


23119 Lasing spectrum of He-Ne laser as a function of the 
modulation 


frequency of resonator losses. Ivanov, E.I.; Petrov, V.L; 
Petrova, N.N. Opt. Spectrosc. (USSR) (Engl. Transl.); 41: No. 3, 288- 
289(Sep 1976). 
A KDP electrooptic crystal was employed to study the gain 
profile of a He-Ne laser as a function of modulation frequency over a 
1 MHz range. (AIP). 


23120 Ring structure of laser emission. Atroshchenko, V.1.; Ka- 
lachev, B.V.; Prokudin, V.S. Opt. Spectrosc. (USSR) (Engl. Transl.); 
41: No. 3, 295-296(Sep 1976). 

The ring structure of the laser radiation from a rhodamine 6G 
solution was investigated (AIP). 


23121 Influence of the combustion of carbon on the excitation of 
vibrational levels in the discharge plasma of a CO laser. Volchenok, 
V.L; Egorov, N.P.; Komarov, V.N.; Kupriyanov, S.E.; Ochkin, 
V.N.; Sobolev, N.N.; Trubacheev, E.A. (P. N. Lebedev Physics 
Institute, Academy of Sciences of the USSR, Moscow). Sov. J. 
Quant. Electron. (Engl. Transl); 3: No. 10, 1173-1175(Oct 1976). 
An estimate was obtained of the contribution of the fast 
exothermal reaction C+O2yieldsCO+O+AE to the excitation of 
the vibrations of the CO molecules in a gas discharge used in a CO 
laser. The rate of excitation of the vibrations by this reaction was 
found to be comparable with the rate of excitation by direct electron 
impact, which explained qualitatively an increase in the stimulated 
output power when small amounts of oxygen were added. The 
ition of large amounts of O2 resulted in quenching of the CO 
vibrations as a result of collisions with the CO: molecules formed in 
plasmochemical reactions. (AIP) 


23122 Influence of chlorine on the gain of a CO. gasdynamic 
laser utilizing products of combustion of methane mixtures. Vasilik, 
N.Y.; Shmelev, V.M.; Margolin, A.D. (Institute of Chemical Phys- 
ics, Academy of Sciences of the USSR, Moscow). Sov. J. Quant. 
Electron. (Engl. Transl.); 3: No. 10, 1181-1183(Oct 1976). 

An experimental investigation was made of the changes in the 
characteristics of the active medium of a CO, cay pe laser 
utilizing the products of combustion of a hydrocarbon fuel to which 
chlorine was added. It was found that the addition of chlorine 
increased the gain and could be used to improve the energy charac- 
teristics of the laser. A method was developed for estimating the 
change in the rate of deactivation of the upper active level in the 
throat section of a nozzle when various admixtures were added to 
the active medium. (AIP) 


23123 Slot method of extraction of radiation from a laser resona- 
tor. Balashov, I.F.; Berenberg, V.A.; Ermakov, B.A. Sov. J. Quant. 
Electron. (Engl. Transl.); 3: No. 10, 1184-1186(Oct 1976). 

The results are given of an experimental investigation of the 


energy and angular characteristics of ruby and neodymium 








2362 ERDA ENERGY RESEARCH ABSTRACTS 


lasers when radiation is extracted through a slot in a resonator 
mirror. A theory of multimode emission is used in an analysis of the 
angular structure of the laser radiation. (AIP) 


23124 Spectral and power characteristics of electron-beam-ex- 
cited gallium antimonide lasers. Kryukova, I.V.; Petrushenko, Y.V. 
(All-Union Scientific-Research Institute of Optophysical Measure- 
ments, Moscow). Sov. J. Quant. Electron. (Engl. Transl.); 3: No. 10, 
1199-1204(Oct 1976). 

An investigation was made of the spectral and power charac- 
teristics of electron-beam-excited gallium antimonide lasers. The 
investigation was carried out in the temperature range 80—300de- 
greeK varying the rate of excitation of lasers made of samples that 
differed in respect of the type of dopant and its concentration. The 
optimal (from the point of view of efficient laser emission) initial 

ameters of the crystals were determined. New features were 
found i in the watt-ampere characteristics of the lasers; these were 
manifested by several regions of rapid variation of the differential 
quantum efficiency when the pump current density was increased. 
The bands observed in the recombination radiation spectra of GaSb 
were interpreted. The observed features of the watt-ampere charac- 
teristics of the lasers were shown to be related to details of the 
energy band structure of GaSb and to the stimulated emission 
mechanism. (AIP) 


23125 Stimulated emission from a ruby laser with an ultrasonic 
surface wave on a resonator mirror. Belova, G.N. (Acoustics Insti- 
tute, Academy of Sciences of the USSR, Moscow). Sov. J. Quant. 
Electron. (Engl. Transl.); 3: No. 10, 1236-1239(Oct 1976). 

An investigation was made of a new acoustic method for 
internal high-frequency modulation of the intensity of laser radiation 
by ultrasonic surface waves. Excitation of a traveling wave of 5—20 
MHz frequency in one of the resonator mirrors resulted in intensity 
modulation of each spike and the modulation frequency was the 
same as that of the ultrasonic wave. The depth of modulation 
increased with increasing amplitude and decreasing frequency of the 
ultrasonic wave, and also with increasing reflectivity of the resona- 
tor mirrors. A study was made of the spectral and spatial characteris- 
tics of the modulated laser radiation. The influence of the aperture 
and length of the resonator on the intensity modulation process was 
analyzed. The mechanism responsible for the observed modulation 
was considered. (AIP) 


23126 Shift of a molecular resonance peak of a helium-neon laser 
with a methane ion cell due to increase in methane pressure. 
Koshelyaevskii, N.B.; Tatarenkov, V.M.; Titov, A.N. (All-Union 
Scientific-Research Institute of Physicotechnical and Radio Engi- 
neering Measurements, Moscow). Sov. J. Quant. Electron. (Engl. 
Transl.); 3: No. 10, 1244-1245(Oct 1976). 

A red frequency shift of a resonance peak due to the F*Z 
component of the v (3) [P (7)] transition in the '*CH, molecule was 
observed experimentally when the methane pressure was increased. 
The rate of this shift decreased rapidly at high methane pressures 
and the shift itself was attributed to the magnetic hyperfine structure 
of the molecular transition just mentioned. (AIP) 


23127 Formation, by penetrating radiation, of absorbing layers 

the optical medium of a neodymium laser. Belyaev, V.N.; Syhovekil, 
N.E.; Senatskii, Y.V.; Sobolev, B.V. (P. N. Lebedev Physics Insti- 
tute, Academy of Sciences of the USSR, Moscow). Sov. J. Quant. 
Electron. (Engl. Transi.); 3: No. 10, 1246-1247(Oct 1976). 

It is shown that coloration of optical media by penetrating 
radiation can be used to create absorbing layers in an optical laser 
medium. Special properties of these layers can be used to suppress 
the processes limiting the output energy and power of a laser. (AIP) 


23128 Electron-beam-pumped InAs and Pb/sub x/Sn/sub1- x/Se 
semiconductor lasers. Akimov, Y.A.; Bendovskii, E.B.; Burov, A.A.; 
Zagarinskii, E.A.; Klevkov, Y.V.; Kryukova, I.V.; Leskovich, V.L.; 
Stepanov, B.M.; Chapnin, V.A. (All-Union Scientific-Research Insti- 
tute of Optophysical Measurements, Moscow). Sov. J. Quant. Elec- 
tron. (Engl. Transl.); 3: No. 10, 1257-1258(Oct 1976). 

Sealed electron-beam-pumped InAs and Pb/sub x/Sn/sub1- 
x/Se lasers were constructed. They emitted pulses of 10 W and 20 
mW power at wavelengths of 3.04 and 10.6 p, respectively. Each 
laser emitted pulses of 100 nsec duration at a repetition frequency of 
100 Hz. (AIP) 


23129 Investigation of the transverse separation of metal vapors 
in cataphoretic lasers. Latush, E.L.; Mikhalevskii, V.S.; Tolmachev, 
G.N.; Khasilev, V.Y. Sov. J. Quant. Electron. (Engl. Transi.); 3: No. 
10, 1261-1263(Oct 1976). 

A calculation is reported of the transverse distributions of 
atoms and ions in an active substance in a discharge. Allowance is 
made for the ionization of the buffer gas. Measurements are reported 
of the radial profile of the spontaneous 441.6 nm line of Cd II 
emitted from an He-Cd laser. A dip of the intensity is found on the 
axis and it is attributed to a transverse separation of the vapors in the 
discharge. (AIP) 
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23130 2,4,6 trisubstituted pyridine dye lasers. iyavar, 
C.S.; Srinivasan, R. (to International Business Machines .). US 
Patent 3,986,140. 12 Oct 1976. Filed date 17 Sep 1974. 8p. 

New 2,4,6 trisubstituted pyridines are useful as laser dyes. 
These dyes are used in solution with a noninterfering solvent to form 
lasing media useful in dye lasers. When excited, these dyes have 
emission wavelengths which cover the s from 410-570 nm. 
The violet and near ultraviolet regions of the visible spectrum are 
particularly well-served by the new compounds. 


23131 Laser having etalon assembly. Mohler, G.E. (to Lexel 
Corp.). US Patent 3,987,373. 19 Oct 1976. Filed date 19 Mar 1975. 
10p. 


An ion laser is described having an etalon incorporated 
therein so as to provide maximum mechanical and thermal stability 
of the etalon position, as well as enable the etalon to be tuned by 
temperature control without contamination of the laser optical 
cavity by the etalon heating element. The laser includes a resonator 
structure made up of a pair of reference plates positioned adjacent 
the ends of the laser optical cavity and maintained in a set, spaced- 
apart position and orientation by a plurality of resonator rods which 
are rigidly secured thereto and are made of a material having a low 
thermal coefficient of expansion. The reference plates are normally 
provided to facilitate obtaining the stable mounting of the laser 
optical reflectors relative to the optical cavity necessary for opti- 
mum lasing operation. The etalon mounting structure takes advan- 
tage of the structural stability of the —— of the reference 
plates by being connected to one of them with a tuning bolt-leaf 
spring arrangement which assures that the stability inherent in the 
reference plate is transmitted to the mount for the etalon. The etalon 
is a solid etalon, and a heater oven for stabilizing and tuning the 
frequency mode selection thereof is mounted on the etalon mounting 
structure at the exterior of the optical cavity so as to not contami- 
nate either the etalon transmission surfaces or the remainder of the 
optical cavity. 


HEAT TRANSFER AND FLUID FLOW 


REFER ALSO TO CITATION(S) 21537, 22360, 22472, 22530, 
22568, 22729, 22730 


in dead-end tubes with 


23132 Ne nl Mass transport 
selectively walls, Chenoweth, D.R. (Sandia Labs., Albu- 
querque, N.Mex. (USA)). Oct 1976. Contract E(29-1)-789. 190p. 
Dep. NTIS $7.50. 
The transport of gaseous species in dead-end tubes having 
a Se walls was investigated. The limits of validity 
eling 


for the assumptions used are established and are given in 
terms of a series of inequalities involving the key De- 
tailed analytical results are generated via exact limiting solutions as 
well as numerical integration of the governing equations for both 
positive and negative global velocity cases. Tube materials having 
specie tion ratios varying from unity to very large or very 
smali values are included in the study. The resulting effective 
separation ratio for a tube may be either greater or less than that for 
the tube material in slab form. The ibility of using poe ed 
control species to favorably alter the flow characteristics of 7 
species is demonstrated. Some eouinena data is given whic’ 
verifies the large effects which the presence of a low permea nes 
specie in the tube bore can have on the flow of another specie whic 

tes the tube walls. It is shown, in the near perfect 
filter limit, that the analytical model properly describes the effects 
= in both the balanced pressure and the convection dominat- 

imits. 


23133 Heat exchange equipment. Bykow, A.W.; Krotkow, 
W.N.; Djatschkow, F.N.; Plochow, W.I.; Golowinow, M.F.; Ero- 
chow, W.K.; Starostin, J. 's. German(FRG) Patent 2, 332, 214/A/. 16 
Jan ws, tap (In German). 

4 


The invention is based on the task of designing a heat ex- 
changer with the aim to improve the heat contact between the fins 
and the inside of the tube and to make the heat exchange more 
efficient. For this, at least 3 radial fins are installed on the heat 
exchanger tube. The contact pressure between the basis of the fins 
and the inner surface of the tube is considerably increased by these 
means, thus improving heat exchange. The sides < of the fins may have 
a rough microrelief to further enhance heat transfer from the fins. 


23134 Heat exchanger with helical bundles of finned tubes. 
Eyking, H.J. (to Deutsche Babcock und Wilcox A.G., Oberhausen 
Sp (in Ge F = German(FRG) Patent 2,333,757/A/. 23 Jan 1975. 


2 figs. 

The invention applies to a heat exchanger with helical bun- 
Ce ee ere Set Saeees te So eee 
spacers are designed as closed holding cyli with holding de- 
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vices for the tube bundles, each ot which surrounds a bundle of 
tubes. This construction serves to simplify the production process 
and to enable the use of the heat pd i ee at higher loads. 


23135 Unit for heat exchange of gases and liquids. Freyboldt, H. 
(to GEA Luftkuehlergesellschaft 1 G.m.b.H. und Co., 

Bochum Ca, F.R.)). German(FRG) Patent 2,339,364/A/. 13 
Feb 1975. Ip. (In German). 


gs 

The heat exchanger consists of heat exchanger tubes arranged 
in a boiler parallel to one another and in bundles and whose end 
sections are carried in a common tube Je The invention proposes 
to improve the — the heat exc er tubes on 
aes Te ae So adlies toes be ke venom stam 
= service life of the heat exchanger tubes and enhancing 

y of the heat exchanger. 


23136 Heat exchanger. Taylor, C. (to Delanair Ltd., Barking 
(UK)). German(FRG) Patent 2,436,639/A/. 13 Feb 1975. lip. (In 
German). 

6 figs. 

The heat exchanger consists of two balance tanks connected 
by a number of heat-conducting tubes. The tubes end in collector 
plates of synthetic resin (e.g. epoxy resin) which are at the same time 
one wall of the balance tanks. The collector plate is separated from 
the interior of the container by a plastic membrane. A sealing 
between the tubes and the membrane B pap oy the synthetic resin 
from being attacked by a fluid contained in the heat exchanger, e.g. 
glycol in a cooler for an internal combustion engine. 


23137 Heat “ey Thompson, A.M.; Blount, N.R. (to 
Clarke a - hn Thompson Ltd., Gateshead (UK)). 
ae D Patent 2,047; 810/A/. 10 Apr 1975. 13p. (In German). 


2 fi 
A bent exchanger with a vessel for an intermediate heat 
ssigoame fluid is described. This vessel contains a heater to heat the 
fluid. system is controlled by a bypass line with a valve. The 
fluid to be heated is a combustible and the fuel charge for the 
burner is taken from the fluid to be heated. Several heat exchangers 
may be connected in series. 


23138 Rotational pre-heater heat exchanger. Hryniszak, W. (to 
Advanced Materials Engineering Ltd.). German(FRG) Patent 
2,443,989/A/. 30 Apr 1975. 27p. (In German). 

13 figs. Available from Dt. Patentamt, Muenchen (FRG). 

Rotors for rotational preheater heat exchangers are described. 
The rotors known until today consist of a uniform element made of 
matrix material. The disadvantage was the fact that such an element 
is exposed to high thermal loads. Another difficulty was the problem 
of sealing between the rotor and the stationary casing. The device 
overcomes these problems. The rotor consists of several separate 
elements each having openings for the gas and at least one element 
made of matrix material. Thermal effects in a matrix element do not 
influence other matrix elements so that thermal stresses are reduced 
to a minimum. The seals between each module and the matrix 
material are static. a. the dynamic sealing between 
the rotor as a whole and the casing for the rotor takes place on the 
surfaces of the modules so that thermal stresses and their effects on 
the dynamic isolation are largely minimized. 


23139 Heat exchanger. Gribsvad, J. (to Haldor Topsoee A/S, 
Soeborg (Denmark)). German(FRG) Patent 2,457,873/A/. 12 Jun 
1975. 12p. (In German). 

3 figs. 

The invention described applies especially to heat exchangers 
in which heat is transferred from a hot gas flow to a liquid coolant. 
The heat exchanger has at least one pressure shell one inlet tube 
plate, one outlet tube plate and an exchanger tube bundle between 
these plates. U irable mechanical stresses are reduced or even 
avoided by a flexible connection which takes up all thermal stresses 
and supports the exchanger tube bundle perfectly. 


23140 Thermomachine. Weispfennig, H. German(FRG) Patent 
2,405, ae 11 Sep 1975. 14p. (In German). 
gs 
A technique is explained to use the heat energy in the 
a here for heating and for the production of mechanical and 
electrical power. 


23141 Heat exchanger. (to Bauer-Kompressoren, Muenchen 
(Germany, F.R.)). German(FRG) Patent 2,410,670/A/. 11 Sep 1975. 
9p. (In German). 

2 figs. 

The invention described applies to a heat exchanger with 
several heat exchanger —, in particular with parallel tubes ar- 
ranged at some distance from each other, whose ends lead into a 
common distributing or collector pipe. To increase the heat transfer 
— the heat exchanger tubes are spirally wound. The 

of the heat exchanger tubes are arranged at a distance 
we . The heat exchanger tubes may also have heat exchanging 
fins or the like. 


23142 Heat exchanger for 
one W.; Braendle, K. (to Farbenfabriken Ba 


one 


Jaschinski, Bs 


Bayer A.G., Leverk 
ip. dn F.R. » German(FRG) Patent 2,410,724/A/. 18 Sep 1975. 


A process is described for the indirect heat exchange between 
high-solids gases in heat exchangers. The high-solids gas to be 
heated or cooled is led into a rotationally symmetric heat exchanger. 
Additionally, a flushing medium is blown on the inner exchanging 
surfaces at regular intervals, so that these surfaces are generally free 
of solid deposits. The solids are mainly pigments, the flushing 
medium is a gas. 


i ba ae gg be ne exchanger for gases. 
yme e ies ustriels et d’Equipemen ecaniq 
(SAVIEM), 92 - Suresnes (France)). German(FRG) Patent 
2,206, cre 25 Sep 1975. 4p. (In German). 
figs 

The invention described applies to patent GB-PS 760803 and 
proposes to further increase the efficiency of the heat exchanger 
described there. This is done by staggering the axial levels of the 
ducts of the partial gas flows with regard to the axis of the heat 
exchanger block and by installing annular sealing elements with a 
gap in recesses in separating walls of the duct. The sealing elements 
sit close to the outer wall of the heat exchanger unit. This arrange- 
ment has the advantage that the heat exchanger unit performs a 
rotating motion in addition to the axial forward and backward 
motion. This rotating motion is caused by the partial gas flows 
arriving off-center and leads to turbulences which improve the 
efficiency. 


23144 Handling equipment for the direct admission of air or gas 
to a heat exchanger. Murphy, E. German(FRG) Patent 2,021,136/C/. 
16 Nov 1975. 4p. (In German). 

5 figs. 

The system consists of a number of turbine-driven blowers 
connected rigidly in series with regard to their drives, with the 
blower units thus obtained connected selectively either in series or in 
parallel in a working fluid flow. The turbines driving the blower 
units are reaction turbines driven with an incompressible working 
fluid. This selective connecting of the blower units is used to adapt 
the energy required for the handling device to the cooling conditions 
prevalent in the heat exchanger. The incompressible working fluid is 
water. 


23145 Heat exchanger. Brown, D.C. (to Associated Engineering 
Ltd., Leamington Spa (UK)). German(FRG) Patent 2,446,148/A/. 
15 Apr — . (In German). 

3 figs. 

This heat exchanger serves especially to cool a fluid which 
may be a liquid, liquid vapor or gas. The heat exchanger consists of a 
multitude of tubes forming ducts for a primary fluid. The spaces 
between these tubes are the ducts for a second fluid. Each space is 
crossed by series of cooling fins; these fins, which are equipped with 
folds, are made of thin aluminium strips and are glued to the tube 
walls in perfect junction. This invention is to improve the design of a 
heat cena according to the main patent P 1776042.8. 


23146 Heat exchanger. Koch, K.H. (to Hildebrand (R.) Mas- 
chinenbau G.m.b.H., Oberboihingen (Germany,  F.R.)). 
German(FRG) Patent 2,451,225/A/. 6 May 1976. 7p. (In German). 

6 figs. 

The invention applies to a heat exchanger in which the heat- 
exchanging media are generally led in counter-flow and only to a 
small di in cross-flow. The heat exchanger consists of several 
parallel flat cells. The inlet and outlet openings are on the opposite 
narrow ends of the heat exchanger. Viewed from above, each cell is 
an elongated, irregular hexagon with triangular ends. 


23147 Gasket for a regenerative heat exchanger. Wiegard, K.; 
Heil, J. (to Daimler-Benz A.G.). German(FRG) Patent 2,451,247/A/ 
. 6 May 1976. 17p. (In German). 

9 figs. Available from Dt. Patentamt, Muenchen (FRG). 

The invention described refers to a gasket for the gas chan- 
nels of a recuperative heat exc ae resting reliably against the wall 
of the casing under all operational conditions. This is achieved by a 
guiding plate forming an acute angle in its cross section. One leg of 
the guide plate lies flatly against the packing 4 To the other leg 
the sealing diaphragm composed of single ing laminae is at- 
tached. The sealing laminae are over lapping between two recesses 
of the guide plate and are pressed against the guide plate in their 
overlapping section by means of bended flat springs. The described 
gasket is distinguished by high flexibility and may compensate for 
distance variations caused by thermal expansion without the band of 
sealing laminae being lifted from the casing wall. 


23148 Heat recovery device. Konanz, A.; Thomae, R. (to Ther- 
mal-Werke Waerme-Kaelte-Klimatechnik G.m.b.H.). German(FRG) 
Patent 2,450,596/A/. 6 May 1976. 27p. (In German). 
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5 figs. Available from Dt. Patentamt, Muenchen (FRG). 

The invention relates to improving the efficiency of a heat 
recovery device already known, with an efficiency of to about 70%. 
In this device, the heat exchanger walls pom follow a 
sinusoidal or straight-lined zigzag fundamental wave. According to 
the invention, a fine wave is superimposed to this fundamental wave. 
Furthermore, additional throttle valves, additional backscattering 
surfaces, or an additional roughening of the heat exchanger walls 
can be provided. The heat exchanger walls are 1 mm thick at the 
most and consist preferably of corrosion-resistant material, e.g. alu- 
minium or copper. The application of plastics hard-foil is possible, 
too. The inlet and outlet c el openings are displaced with —_ 
to each other by 90° i.e. one of them should be installed on the front 
faces and the other on a lateral channel wall. The efficiency of the 
device according to the invention is over 80%. 


23149 Experimental investigation of the thermally induced flow 
oscillations in two-phase systems. Saha, P. (General Electric Co., San 
Jose, CA); Ishii, M.; Zuber, N. J. Heat Transfer; 98: No. 4, 616- 
622(Nov 1976). 

From Winter annual meeting of American Society of Me- 
chanical Engineers; Houston, TX, USA (30 Nov 1975). 

An experimental study on the onset of thermally induced 
two-phase flow oscillations has been carried out in a uniformly 
heated boiling channel using Freon-113 as the operating fluid. The 
effects of inlet subcooling, system pressure, inlet and exit restrictions, 
and inlet velocity have been studied. The experimental data have 
been compared with the equilibrium as well as the nonequilibrium 
theory including the effect of subcooled boiling. It has been found 
that the effect of thermal nonequilibrium should be included in a 
theoretical model for accurate prediction of the onset and the 
frequency of thermally induced flow oscillations. A simplified stabil- 
ity criterion has also been presented and compared with the experi- 
mental data. 


23150 Growth and decay of a frozen layer in forced flow. Ep- 
stein, M. (Argonne National Lab., IL). Int. J. Heat Mass Transfer; 19: 
No. 11, 1281-1288(Nov 1976). 
The problem of the unsteady behavior of a frozen layer in a 
liquid flowing past a cold thick (plane) wall is studied analytically. 
e integral (profile) method is utilized, which takes full account of 
the movement of the phase conversion front and transient heat 
conduction within the wall. The growth of the frozen layer comes to 
a stop when the conduction heat flux into the wall balances convec- 
tion from the liquid. At this instant, the frozen layer will begin to 
melt; it ultimately disap when melting is complete. Numerical 
—- of the maximum frozen layer thickness, the time the 
rozen layer passes through the maximum, and the total lifetime of 
the layer are obtained displaying the principal effects of two govern- 
ing dimensionless parameters. 


23151 Characteristics of heat pipes with liquid-metal heat carri- 
ers under low-temperature conditions. Bystrov, P.I.; Popov, A.N. 
(Moscow). High Temp. (USSR) (Engl. Transl.); 14: No. 3, 556- 
562(Nov 1976). 

A method is set forth for the computational and theoretical 
study of the characteristics of heat pipes with liquid-metal heat 
carriers at low vapor temperatures that takes into account the 
compressibility and friction of the vapor flow, the irregularity of the 
heat load along the evaporation zone, and the d dence of the 
heat-carrier properties on temperature. It is shown that the power of 
heat pipes under sonic conditions substantially depends on the geom- 
etry of the evaporation zone, viz., the diameter of the vapor channel 
and the ratio of zone length to diameter. If flow friction is disregard- 
ed, a significant error ap in the sonic constraint, reaching 50% 
and more. The results of the calculation are shown to agree excel- 
lently with experimental measurements of thermal fields in a vapor 
channel and experimental data on the sonic heat transport constraint. 
The maximum divergence is at most 10%. (AIP) 


MATERIALS TESTING 
REFER ALSO TO CITATION(S) 22185, 22410, 22425, 22476, 23101 


23152 (BNL—21824) X-ray method for studying butt gapp distri- 
bution and spliced joints in lapped paper and plastic cables. Muller, 
A.C. (Brookhaven National Lab., Upton, N.Y. (USA)). 1976. Con- 
tract E(30-1)-16. 4p. (CONF-770105—1). Dep. NTIS $3.50. 
From Meeting of the IEEE Power Engineering Society; New 
York, New York, United States of America (USA) (30 Jan 1977). 
Accurate taping patterns are essential in paper and plastic 
lapped underground cables. A newly developed radiographic system 
es it possible to examine the structure of cables and splices in a 
nondestructive manner. This technique ap to be an effective 
tool for use in both the monitoring of the accuracy of lapping 
techniques and as an aid in locating defective portions of existing 
pon en hg discussion of the method and some preliminary results are 
reported. 
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SAFETY ENGINEERING 


REFER ALSO TO CITATION(S) 23180 


ELECTRONIC CIRCUITS AND DEVICES 
REFER ALSO TO CITATION(S) 23070, 23243, 23877 


23153 (CONF-761050—1) Use of various rates of stress increase 
in progressive stress testing. Loescher, D.H.; Snowden, T.M.; Zuhr, 
H.F. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1976. Contract 
E(29-1)-789. 22p. Dep. NTIS $3.50. 

From ht at on electrical insulation; Buck Hill Falls, 
Pennsylvania, United States of America (USA) (Oct 1976). 

A statistical model is developed for progressive stress testing 
of insulation. It is shown that results from a series of tests for various 
rates of stress increase can be used to determine if the failure rate of 
insulation system is proportional to V/sup a/t/sup b/. Data show 
that the aging of Mylar capacitors subjected to dc stress is not in 
accord with the V/sup a/t/sup b/ law. In fact, tests at various rates 
of voltage increase provide evidence for a conditioning process that 
competes with the aging process. For a group of capacitors with two 
layers of insulation the median failure Kr) increased from 12.9 
kV de Ad stress increasing at 400 V/s to 15.6 kV for stress increasing 
at 0.4 V/s. 


23154 (LBL—4836) Overview of the electronics engineering de- 

partment at the Lawrence Berkeley Laboratory. Mack, D.A. (Califor- 

nia Univ., Berkeley (USA). Lawrence Berkeley Lab.). Aug 1976. 

— W-7405-ENG-48. 17p. (CONF-761105—2). Dep. NTIS 
3.50. 


From Conference on management of laboratory instruments; 
Cairo, Egypt (5 Nov 1976). 

The Lawrence Berkeley Laboratory is engaged in a broad 
range of research and development programs to develop the energy 
resources of the United States. The Electronics Engineering Depart- 
ment, in addition to other responsibilities, provides the n 
instrumentation and control systems for these R and D programs of 
the Laboratory. This overview examines the planning, organization 
and staffing that are needed to efficiently carry out department 
responsibilities. When undertaking a new research program it is 
important that the instrumentation and control specialists study the 
overall system development rather than being constrained to consid- 
er the use of a number of individual devices. The use of the systems 
approach is discussed in the light of laboratory experience. Effective 
management requires that a variety of both long-range and short- 
range programs be undertaken to develop data-acquisition and con- 
trol systems applicable to laboratory problems. Long-range planning 
relates to programs that are expected to be operational in 3 to 5 
years. Short-range planning makes use of present day technology 
that can be adapted to more immediate utilization. Equipment de- 
signed with a broad range of applications must be considered in 
contrast to instruments tailored to the needs of a specific user. The 
training and experience necessary for the selection of the engineering 
and technical staff are discussed. Management policies and operating 
— ure required for an effective operation are considered in some 

etal. 


23155 
the 


(SAND—76-0589) Reluctance technique for approximat- 
performance of large air gap transformers. Roberts, R.P. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). Nov 1976. Contract 
E(29-1)-789. 47p. Dep. NTIS $4.00. 

A magnetic path reluctance technique for approximating the 
characteristics of transformers with large air gaps-air gaps which can 


exceed some dimensions of the core itself was developed. All known 
standard references for the magnetics designer will stop short of 
truly large air gaps leaving a void for the designer with special air 
gap requirements. The designer’s only recourse was to make a best 
guess and proceed through an iterative building process until the 
design fits the need. By application of the simple relationships 
developed in this report, the designer can approximate the trans- 
former performance from manufacturer's catalog information thus 
reducing costs and time required by shortening the iterative building 
processes. 


23156 (SAND—76-5668) Evaluation of an adaptive filter as a 
digital tracking filter. Smallwood, D.O.; Gregory, D.L. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). 1976. Contract E(29-1)-789. 
28p. (CONF-761062—4). Dep. NTIS $4.00. 

From 47. shock and vibration symposium; Albuquerque, New 
Mexico, United States of America (USA) (19 Oct 1976). 

An adaptive filter is developed for use as a digital tracking 
filter. The filter is non-recursive with two weights. The weights are 
changed (adapted) in response to an error signal; the error signal is 
driven to a minimum mean squarc value. It is shown that the 
tracking filter is easy to implement (4 multiply-adds/stage/sample 
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point) and effective. The filter theory and characteristics are 
cussed, and several examples are presented. 9 figures, 1 table. 


23157 (SAND—76-9125) Self-checking design using complete 
sets of primitives. Reynolds, D.A. (Sandia Labs., Albu- 
uerque, N.Mex. (USA)). 1976. Contract E(29-1)-789. 15p. (CONF- 
60986—1). Dep. NTIS $3.50. 
From 14. annual conference on circuits and systems; Monti- 
cello, Illinois, United States of America (USA) (28 Sep 1976). 
Alternating combinational design with sets of self-dual primi- 
tives is defined. Necessary and sufficient conditions that these sets be 
complete, that is, that any Boolean function be realizable in an 
alternating network as a composition of these primitives, are defined. 
That such alternating networks are inherently oe for all 
“stuck-at” faults on primitive in 
network structure is shown. Finally, self-checki of alternat- 
~ networks using the minority and the majority gate is discussed. 1 
igure. 


23158 (UCRL—13702) Switch study. (Physics International 
Co., San Leandro, Calif. (USA)). Dec 1976. Contract W-7405-ENG- 
48; PO-2643003. 17p. | pape agye Dep. NTIS $3.50. 

The results of a study contract for a repetitive switch are 
presented. A switch, trigger, and gas control system was designed 
and fabricated to be tested on a modulator that was previously 
designed and used for a low repetition rate switch test. Modifications 
were made to the modulator in expectation of increased repetition 
rate. Limited data on switch operation were obtained due to prob- 
lems in the modulator system that could not be overcome within the 
contractural limits of time and cost. 


23159 (UCRL—78563) Layout system for printed circuit boards. 

California Univ., Livermore (USA). Lawrence 

.). 13 Aug ya Contract W-7405-ENG-48. 5p. 
(CONF_761120- 1). Dep. NTIS $3.50. 

From Asilomar conference on circuits, systems and comput- 
ers; Pacific Grove, California, United States of America (USA) (22 
Nov 1976). 

The Electronics Engineering Department of the Lawrence 
Livermore Laboratory has recently developed a pe 
printed circuit board layout system which is now being used 

roduce a variety of PC board designs. The system is able to handle 
er with arbitrary trimline geometries having up to about 100 
IC’s. It was designed to achieve 90 to 95 percent automatic connec- 
tion rates on two layer boards, and has also been used to produce 
four layer boards. Practical considerations which must be treated in 
development of an automated PC board layout system and the 
structure of the LLL system are discussed. Performance of the 
system and a critique of the system design are presented. 


23160 cet — ae. 1)) Layout system for printed circuit 
boards. Smith, R.J. II. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 22 ean Contract W-7405-ENG-48. 
11p. (CONF-760934—4). ~~ 
ss aad Conference of t pee ong of ERDA Systems, Oper- 
ey oy Denver, Colorado, United States of America 
{USA} Gs Sep 1976) 


A computer-aided printed circuit board ye system which 
is now bein — to produce a variety of board designs is 
described. sy om is able to handle boards with arbitrary trim- 
line geometries having up to about 100 IC’s. It was designed to 
achieve 90-95 percent automatic connection rates on two layer 
boards, and has also been used to produce four layer boards. 


23161 (UCRL-Trans—11185) Water as dielectric in 1 
devices. Ushakov, V.Ya. Oct 1976. Translated from 

113 of Powerful nanosecond impulse sources of accelera Jona 

trons, Izdatel’stvo “Nauka”, Novosibirsk, 1974. 35p. Dep. NTIS 

— 


n exploding-wire and ultrafast plasma-heating experiments, 
for o production of high-power x-ray flashes fast-electron 
and in a number of other situations, generators of large 
impulse currents eo and voltages (10°to 107 V) with nanosecond 
fronts are needed. The results available in the literature and the 
author’s data on the principal aspects of the use of water as a 
dielectric in hi; aA impulse storage and switching devices are 
summarized. ) 


SOLID WASTE PROCESSING PLANTS AND 
EQUIPMENT 


REFER ALSO TO CITATION(S) 21957, 21968, 21970, 21973, 
22735, 23286 


23162 Real problems of solid waste reclamation. Nollet, A.R. 
(AENCO, Inc., New Castle, DE). pp 1-8 of In Energy from solid 
waste utilization. Barnett, S.M. (ed.). Westport, CT; HNOMIC 
Publishing Co., Inc. (1976). 


jut and output lines regardless of 


PARTICLE ACCELERATORS 


From 6. annual antipollution conference; 
Island, United States of America (USA) (8 Jul 1975). 

See CONF-750778—. 

Experiences gained in the operation of a waste processing 
plant in New Castle County, Delaware, designed for materials 
recovery are briefly summarized. The design of a new type of 
separator for classification of wastes into a heavy fraction and a light 
Ty without the need for preliminary shredding is announced. 


COMBUSTION SYSTEMS 
REFER ALSO TO CITATION(S) 21612, 21966 


23163 (CONF-770203—1) Heat balance and efficiency measure- 
ments of cen forced-air, residential gas furnaces. Hise, E.C.; 

Holman, A.S. (Oak Ridge National Lab., Tenn. (USA)). 1976. Con- 

tract W-7405-ENG-26. 28p. Dep. NTIS $4.00 

From American Society of Heating, Refrigerating, and Air 
Conditioning Engineers symposium; Chicago, Illinois, United States 
of America (USA) (13 Feb 1977). 

The purpose of the investigation was to identify and quantify 
the inefficiencies of installed residential gas furnace systems. The 
systematic measurement of each possible source of inefficiency out- 
lines the probable range of efficiency of existing installations, defines 
the “attainable” efficiency of a good installation, and points out the 
modifications required to achieve the attainable efficiency. The 
results of the individual testing, the analytical syntheses of seasonal 
efficiencies, and the recommendations for standards for existing and 
new installations are described. 


23164 Pyrotechnical gas generator with solid coolant and lateral 
outlet. Plantif, B.E.P.J.; Ream. M.C.G.; Tillac, J.F. (to Societe 
Nationale des Poudres et Explosifs (SNPE), 75 - Paris (France)). 
German(FRG) Patent 2,427,574/A/. 16 Jan 1975. 13p. (In German). 

1 fig. 

The invention described applies to pyrotechnical gas gener- 
ators with solid coolant in which a large amount of pressure gas of 
relatively low temperature can be generated in an extremely short 
time by combustion of a gas-generating working fluid (propergol). 
The system consists of a combustion chamber connected with the 
cooling chamber by circumferential injection nozzles. The gas outlet 
openings in the outer side wall of the generator are connected with 
the cooling chamber. The pyrotechnical charge consists of two gas- 
generating propergol charges arranged one over the other with a 
single ignition unit in between. 


23165 Methods to adjust gas consuming apparatus with burners 
without blowers. Fuchs, W. Gasgemeinschaft; No. 5, 1-39(May 1976). 
(In German). 

With figs. and tabs. 

Methods are discussed to adjust the fuel consumption of gas 
burners.. 


23166 Combustion chambers for high-temperature gas turbines. 
Christic, V.A.; Lyubcik, G.N. (Kievskij Politekhnicheskij Inst. 
(Ukrainian SSR)). bal Energiewirtsch.; 30: No. 7, 588- son(dul 1976). 
(In German). 

5 figs.; 4 refs. Translated from Russian: K voprosu o kamer- 
ach sgordnija vysokotemperaturnych GTU. Also puplished in ’Te- 
ploenergetika’ v. 22(8) (1975) p. 29-31. 

A special complication in the development of high-tempera- 
ture combustion chambers for high-temperature gas turbines is that 
the proportion of primary air required for combustion and of cooling 
air becomes unduly high with increasing gas inlet temperature, 
resulting in a progressive decrease of the remaining amount of air 
required for diluting the combustion products. The problem may be 
solved not by reducing the primary air turnover but by increasing it 
as much as possible, so that the dilution mixer may be dispensed 
with. 


UNDERGROUND ENGINEERING 


REFER ALSO TO CITATION(S) 21688 


PARTICLE ACCELERATORS 


REFER ALSO TO CITATION(S) 22635 
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DESIGN, DEVELOPMENT, AND OPERATION 


23167 (BNL—21816) BLIP. Stang, L.G. Jr. (Brookhaven Na- 
tional Lab., Upton, N.Y. (USA)). 1976. Contract E(30-1)-16. 25p. 
(CONF-760371—1). Dep. NTIS $3.50. 

From 4. cyclotron users’ meeting; Miami, Florida, United 
States of America (USA) (25 Mar 1976). 

The operation of the Brookhaven Linac Isotope Producer 
(BLIP) is discussed. Topics covered include targets, target holders, 
linac specifications, beam transport, and current production perfor- 
mance. The use of the BLIP is confined exclusively to the develop- 
ment of radionuclides that are, or should be, of medical interest, and 
the facility is moving rapidly into a self-supporting state from the 
income of the products. (PMA) 


23168 (LA-UR—76-2025) Status of LAMPF. Hagerman, D.C. 
(Los Alamos Scientific Lab., N.Mex. (USA)). 1976. Contract W- 
7405-ENG-36. 8p. (CONF-760942—20). Dep. NTIS $3.50. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

LAMPF is a successful facility serving a wide variety of users 
at the 100-~A level. The availability of beam is satisfactory and a 
very large amount of scientific and applied investigation can be 
carried out with the facility in its present form. The engineering and 
applied physics problems in increasing the current another factor of 
ten are formidable but seem amenable to eventual solution. 


23169 (LA-UR—76-2095) LASL Medical Radioisotope Research 

: an overview of LAMPF and the Isotope Production Facility. 
O’Brien, H.A. Jr.; Ogard, A.E.; Grant, P.M. (Los Alamos Scientific 
Lab., N.Mex. (USA)). 1976. Contract W-7405-ENG-36. 13p. 
(CONF-760371—3). Dep. NTIS $3.50. 

From 4. cyclotron users’? meeting; Miami, Florida, United 
States of America (USA) (25 Mar 1976). 

In the early part of this decade, a research effort was initiated 
at the Los Alamos Scientific Laboratory (LASL) to investigate the 
feasibility of utilizing proton-induced spallation reactions as a means 
of preparing radionuclides of known or potential value in the health 
sciences. The irradiation source consists of the excess 800 MeV 
proton beam that reaches the main beam stop of the Clinton P. 
Anderson Meson Physics Facility (LAMPF). A description is given 
of the LAMPF accelerator and the Isotope Production Facility. 


23170 (LBL—5379) Wideroe pre-accelerator for the SuperHI- 
LAC, Staples, J.; Alonso, J.; Behrsing, G.; Clark, D.; Grunder, H.; 
Olivier, M.; Spence, D.; Yourd, R. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Sep 1976. Contract W-7405- 
ENG-48. 7p. (CONF-760942— 10). Dep. NTIS $3.50. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

In 1971 the Bevatron successfully accelerated low-intensity 
heavy ion beams up to neon to energies of 2.1 GeV/amu. More 
recently, beams up to argon have been accelerated using the Super- 
HILAC as an injector to the Bevatron—the Bevalac concept. With 
increasing scientific interest in high-energy high-intensity beams of 
heavier ions, plans to upgrade both the Bevatron vacuum system and 
the SuperHILAC ion sources and injectors have been formulated. A 
proposed new pre-accelerator based on an air-insulated Cockcroft- 
Walton and a Wideroe linac is presented. The Wideroe linac uses the 
design concepts established at UNILAC, modified for frequency and 
energy requirements. U’ V from the ion source is accelerated from 12 
keV/amu to 113 keV/amu and strip to a mean charge state 
acceptable to the first tank of the SuperHILAC. The expected 
intensity improvement over the present pressurized injector is a 
factor of 100 at the highest masses. The physical modeling of the 
Wideroe linac structure will be kept to a minimum. Computer 
modeis predicting the characteristics of the structure have improved 
- " point where the probability of satisfactory performance is 

igh. 


23171 (LBL—5380) Deuteron linac for a high-intensity neutron 
source. Staples, J.; Clark, D.; Grunder, H.; Lancaster, H.; Main, R.; 
Selph, F.; Smith, L.; Voelker, F.; Yourd, R. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Sep 1976. Contract W- 
7405-ENG-48. 6p. (CONF-760942—12). Dep. NTIS $3.50. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

The preliminary design of an accelerator suitable to meet the 
flux and neutron energy requirements of a CTR materials test facility 
is presented. The Specifications of such a facility call for a neutron 
flux of 10'4 n/cm?-sec distributed over an area of about 10?cm? with 
a neutron spectrum similar to that anticipated from a fusion reactor. 
A 30 MeV deuteron linac producing a CW beam of 125 mA, 
upgradable to 40 Mev at 250 mA at a later date, would produce the 
relatively broad spectrum of neutrons at the required intensity. Beam 
dynamics at the required current dictate an injection energy of 750 
keV and a frequency of 50 MHz. The average axial field of 1 MV/m 
results in a wall power density of slightly less than the Super- 
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HILAC at full gradient and 30% duty factor. Each of the seven 
cavities will have its own 800 kW rf power source for a 125 mA 
beam intensity, expandable to 250 mA by doubling the number of rf 
sources. Attention to the low-energy beam intercept on the drift 
tubes and diffusive losses producing neutrons and attendant activa- 
tion problems are discussed. 


23172 (LBL—5388) Linear induction accelerator for heavy ions. 
Keefe, D. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Sep 1976. Contract W-7405-ENG-48. 5p. (CONF-760942— 
11). a NTIS $3.50. 
rom we on proton linear accelerator; Ontario, 

Canada (14 Sep 1976 

There is t= recent interest in the use of high energy 
(y = 1.1), heavy (A greater than or equal to 100) ions to irradiate 
deuterium—tritium pellets in a reactor vessel to constitute a power 
source at the level of 1 GW or more. Various accelerator configura- 
tions involving storage rings have been suggested. A discussion is 
given of how the technology of Linear Induction Accelerators— 
well known to be matched to high current and short pulse length— 
may offer significant advantages for this application. 


23173 (LBL—5390) Status of the SuperHILAC. Grunder, H.A.; 
Selph, F.B. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Sep 1976. Contract W-7405-ENG-48. 25p. (CONF-760942— 
13). Dep. NTIS $3.50. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976 

esis. 

The SuperHILAC is an Alvarez linear accelerator designed 
to accelerate all ions to a maximum energy of 8.5 MeV/u. It 
functions as an essential part of two research programs of national 
importance--first, as a supplier of beams for research at less than 10 
MeV/u, secondly as an injector for the Bevalac facility, for nuclear 
physics and medical research at energies greater than 200 MeV/u. 
This duplication of effort from a single accelerator is made possible 
by the utilization of a technique known as timeshare—two different 
ion beams are accelerated independently through the same linac 
structure. Recent operation has been in the mass range 12 less than 
or equal to A less than or equal to 136. Usually, a heavy ion (A 
| mage than 40) is delivered to the SuperHILAC experimental area 

or nuclear physics experiments while concurrently delivering a 
lighter ion (A less than or equal to 40) to the Bevatron for further 
acceleration (max. 2.5 GeV/u) to be used in experiments exploring 
the physics of very high energy heavy ions, in investigations of 
radiation biology, and in preclinical tests as a tool for cancer 
treatment. Recent operating experience is reviewed. Also discussed 
are recent major improvements which have been made to the 
accelerator, and a pro) improvement which will increase reli- 
ability and beam intensity for the very heavy ions (A greater than or 
equal to 84) by adding a third injector of improved design. 


23174 (LBL—5395) Present and future sources of protons and 
heavy ions. Grunder, H.A.; Leemann, C.W. (California Univ., Berke- 
ley (USA). Lawrence Berkeley Lab.). 13 Sep 1976. Contract W- 
7405-ENG-48. 28p. (CONF-760946—4). Dep. NTIS $4.00. 

From Particles and radiation therapy conference; Berkeley, 
California, United States of America (USA) (15 Sep 1976). 

A brief outline of existing medical heavy-ion facilities is 
given. The beam specifications for future dedicated medical ion 
accelerators are discussed. Machines capable of delivering dose rates 
of approximately 1 krad/min in volumes of a few liters are shown to 
represent existing technology. A cost and performance analysis 
shows the synchrotrons to be the most economical source for the 
heavier ions while conventional cyclotrons seem optimal for an 
exclusive proton facility. It is seen that the incorporation of addition- 
al capabilities such as neutron generation or radioisotope production 
can be achieved at modest incremental costs. In addition to the 
accelerators, feasible layouts of hypothetical facilities are discussed, 
and three-dimensional beam scanning is shown to allow the irradia- 
tion of large volumes without sacrificing the precise dose localiza- 
tion capabilities of heavy-ion beams. Concepts of quality-contrclled 
engineering and modern computer technology are introduced as a 
means to obtain the desired high degree of reliability and ease of 
operation and maintenance. 


23175 (SAND—76-5809) Reble, a radially converging electron 
— accelerator. Ramirez, J.J.; Prestwich, K.R. (Sandia Labs., 
oe ue, N.Mex. (USA)). 1976. Contract E(29-1)-789. 12p. 
(CONF-761106—9). Dep. NTIS $3.50. 
From IEEE international pulsed power conference; Lubbock, 
Texas, United States of America (USA) (9 Nov 1976). 
The Reble accelerator at Sandia Laboratories is described. 
This accelerator was developed to provide an experimental source 
for studying the relevant diode physics, beam propagation, beam 
pes deposition in a gas using a radially converging e-beam. The 
nominal parameters for Reble are 1 MV, 200 kA, 20 ns e-beam pulse. 
The anode and cathode are concentric cylinders with the anode as 
the inner cylinder. The radial beam can be propagated through the 
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thin foil anode into the laser gas volume. The design and perfor- 
mance of the various components of the accelerator are presented. 


23176 (SAND—76-5811) Initial proto II pulsed power tests. 
Johnson, D.L. (Sandia Labs., Albuquerque, N.Mex. (USA). 1976. 
Contract E(29-1)-789. 6p. (CONF-761106—14). Dep. NTIS $3.50. 

From IEEE international pulsed power conference; Lubbock, 
Texas, United States of America (USA) (9 Nov 1976). 

The Proto II electron beam accelerator is being developed by 
Sandia Laboratories to study engineering and physics aspects of 
electron beam pellet fusion. Currently the Marx generator-water 
capacitor portion of Proto II is undergoing high voltage testing and 
timing measurements. Eight 112 kJ Marx generators form the prima- 
ry energy storage system. Each Marx 3 wd pulse charges two 
parallel 7.5:nF water capacitors to 3 The water capacitors act 
as intermediate energy storage elements and will transfer their 
energy to the water insulated pulse-forming lines in 250 ns by means 
of eight SF gas insulated, trigatron switches. Test data and design 
considerations of the a systems, Marx generators, water capaci- 
tors, and trigatron switches are presented 


23177 (SAND—76-5814) LILI, a 0.5 to 1.5 600 kV electron 
beam accelerator. Clark, R.S.; Prestwich, K.R. (Sandia Labs., Albu- 
querque, N.Mex. (USA)). 1976. Contract E(29-1)-789. 6p. (CONF- 
761106—3). Dep. NTIS $3.50. 

From IEEE international pulsed power conference; Lubbock, 
Texas, United States of America (USA) (9 Nov 1976). 

A 600 kV, 5 to 14 kJ, 0.5 to 1.5 ys electron beam accelerator 
was Pt for gas laser excitation studies. The 1.2 MV Marx 
spares c es a 2 nF, solid dielectric ing capacitor to 2.3 

in 0.6 ps. The pulse duration is controlled by a crowbar switch. 
Cathode geometries were varied to generate a uniform current 
density beam and maximize the beam energy density that could be 
passed through thin foils. A 7.6 cm diameter cylindrical — h 
= through the laser chamber by a 1 to 3 kG axial ma; 
eld. The design and development of the accelerator, inc —— 
experimental results of diode studies, are discussed. 


23178 (UCRL—78299) Ion source and accelerator development 
for the LLL 14-MeV neutron source facility. Osher, J.E.; Davis, J.C. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
Sep 1976. Contract W-7405-ENG-48. 6p. (CONF-760942—21). Dep. 
NTIS $3.50. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

The ion source, acceleration tube, and beam trans rt system 
for the Lawrence Livermore Laboratory (LLL) T(d,n) *He neutron 
sources are described. To produce 4 x 10'* n/s, a 150-mA D* beam 
at 400 keV is required. A 17-aperture version of the reflex-arc 
MATS-III ion source is under test for this use. To simplify the 
acceleration tube and beam transport design, a 90° double-focusing 
magnet is to be used to separate ay D* component from molecular 
beam components. Emittance measurements on the resulting D* 
beam are given. A four-gap, uniform-field acceleration column was 
designed. trajectory calculations for the acceleration column 
and transport system are presented. Design concepts will be tested 
on a prototype accelerator scheduled to operate in mid-1977. 


23179 (UCRL—78537) Compact electron accelerator for pump- 
ing gas lasers. Duncan, C.V.; Bradley, L.P. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 22 Oct 1976. Contract W- 
7405-ENG-48. 7p. (CONF-761106—12). Dep. NTIS $3.50. 

From IEEE international pulsed power conference; Lubbock, 
Texas, United States of America (USA) (9 Nov 1976). 

A description is given of the design and application of a 
simple e-beam generator for the repetitive pulse pumping of gas 
lasers. The circuit uses a low inductance Marx and series tuned pu 
forming elements. 


23180 (UCRL—78600) Accelerator safety program at the Law- 
rence Livermore Laboratory. Graham, C.L. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 12 Oct ahs Contract W- 
7405-ENG-48. 5p. (CONF-761059--8). Dep. NTIS $3. 

From 4. annual conference on the use of ake accelerators; 
Denton, Texas, United States of America (USA) (25 Oct 1976), 

A proposed accelerator safety standard for the Lawrence 
Laemeney’ Laboratory (LLL) is given. All accelerators will com ad 
with this standard when it is included in the LLL Health and 
Manual. The radiation alarm and radiation safety system ae ; 
radiography facility are also described. 


BEAM DYNAMICS, FIELD CALCULATIONS, AND 
ION OPTICS 


REFER ALSO TO CITATION(S) 23178 


23181 (SAND—76-5883) Enhanced x-ray emission from focused 
high v/y electron beams. Toepfer, A.J.; Mix, L.P. (Sandia Labs., 
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Al — N.Mex. (USA)). = Contract E(29-1)-789. 3p. 
(CO 81—1). Dep. NTIS $ 
From 2. symposium on oo methods of acceleration; 
Moscow, Union of Soviet Socialist Republics (USSR) eran s Sep i976) 
Spatially resolved x-ray measurements using P 
x-ray pinhole cameras were used to study intense focused pn 
beams on the Hydra (1 MV, 300 kA) Proto I (2 MV, 160 kA) 
accelerators. Anomalously high x-ray production from high v/y 
beams interacting with thick targets was observed. Possible mecha- 
nisms relating to magnetic stopping, plasma turbulence, and collec- 
tive acceleration are discussed. 


AUXILIARIES AND COMPONENTS 


ION SOURCES 
REFER ALSO TO CITATION(S) 23178 


EXPERIMENTAL FACILITIES AND EQUIPMENT 


23182 A yg M—5639) ORELA data acquisition system 
hardware. Vol 2. Four-channel priority multiplexers (Q-5036-1, -3, -12 
through -25, and -29). Reynolds, J.W. (Oak Ridge National Lab., 
bey (USA)). Jan 1977. Contract W-7405-ENG-26. 32p. Dep. NTIS 


A report is given describing programming, word formats, 
control signals, voltage levels, connector layouts, ground isolation, 
input level-matching, and a theory of operation with a simplified 
logic diagram for the Four-Channel Priority Multiplexer on the SEL 
810B data acquisition computers at the Oak Ridge Electron Linear 
Accelerator (ORELA). 


23183 (ORNL/TM—5640) ORELA data acquisition system 
hardware. Vol 3. Scalar interfaces (Q-5036-1, -2, -4 through -11, -29, 
and -30). Reynolds, J.W. (Oak Rid ge National Lab., Tenn. (USA)). 
Jan 1977. Contract W-7405-ENG-26. 28p. Dep. NTIS $4.00. 

A report is given describing programming, word formats, 
control signals, voltage levels, connector layouts, — isolation, 
and a theory of operation with simplified logic diagrams for the 
Scaler Interface on the SEL 810B data acquisition computers at the 
Oak Ridge Electron Linear Accelerator (ORELA). 


23184 wget M—5641) ORELA data acquisition system 
hardware. Vol 4. ORELA device controllers (Q-5098). Reynolds, 
I.W.; Wintenberg, R.E. (Oak Ridge National Lab., Tenn. (USA)). 
Jan 1977. a W-7405-ENG-26. 46p. Dep. NTIS $4.00 

A report is given describing the programming, word formats, 
control signals, voltage levels, connector layouts, ground isolation, 
and a theory of operation with a simplified logic diagram for the 
Oak Ridge Electron Linear Accelerator (ORELA) Device Control- 
lers. The ORELA Isolated Pulse Generators are also described. 


23185 (ORNL/TM—5642) ORELA data acquisition system 
hardware. Vol. 5. SEL 810B/PDP-4/PDP-9 intercomputer link. 
Reynolds, J.W.; Holladay, J.H. (Oak Ridge National Lab., Tenn. 
sata o wong Contract W-7405-ENG-26. 43p. Dep. NTIS $4.00. 

iven describing the IOT assignments and pro- 
em. or “the DP-4 and PDP-9, the ground isolation wiring, 
the connector pin assignments, a simplified theory of operation for 
the SEL 810B fink interface, a detailed theory of operation for the 
link interfaces at the PDP-4 and the PDP-9, and the use of the PDP- 
4 and PDP-9 link interfaces as an input to the SEL 810B Four- 
Channel Priority Multiplexer. 


23186 (ORNL/TM—5643) ORELA data acquisition system 
hardware. Vol. 6. Eight-stage stacking buffer memory (Q-5066). Win- 
tenberg, R.E.; Reynolds, J.W. (Oak Ridge National Lab., Tenn. 
(USA)). Jan 1977. Contract W-7405-ENG-26. 23p. Dep. NTIS $4.00. 

A Stacking Buffer Memory for de-randomizing data on high 
data rate experiments at ORELA is documented by a description of 
operation, mechanical details of design, and a detailed theory of 
operation illustrated through six examples of operation. 


23187 (ORNL/TM—S5644) ORELA data acquisition system 
hardware. Vol. 7. Instruction manual for the multiplexer channel and 
scaler interface tester (Q-5130). Reynolds, J.W. (Oak Ridge National 
Lab., Tenn. (USA)). Jan 1977. Contract W-7405-ENG-26. 15p. Dep. 
NTIS $4.00. 
A report is given describing the method of use, operatin 

instructions, theory of operation, and assembly details of the Multi- 
plexer-Scaler Tester. 


23188 (ORNL/TM—5687) spectrograph for the Holi- 
field heavy ion research facility. Ford, J.L.C. Jr.; Enge, H.A.; Er- 
skine, J.R.; Hendrie, D.L.; LeVine, M.J. (Oak Ridge National Lab., 
Tenn. (USA)). Jan 1977. Contract W-7405-ENG-26. 69p. Dep. NTIS 
$4.50. 


The need for a new generation magnetic spectrograph for the 
Holifield Heavy Ion Research Facility is discussed. The advantages 
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of a magnetic spectrograph for heavy ion research are discussed, as 
well as some of the t of experiments for which such an instru- 
ment is suited. The limitations which the quality of the incident 
beam, target and spectrograph itself impose on high resolution heavy 
ion measurements are discussed. ae spe ong $3 hy an ideal eg 
spectrograph are: (1) intrinsic resolving power greater than or 
poe to 3000; (2) maximum solid angle greater than or equal to 20 
msr; (3) dispersion ~ 4-8m; (4) maximum energy interval ~ 30%; 
and (5) mass-energy product greater than or equal to 200. Various 
existing and pcrsan t spectrographs are compared with the specifi- 
cations for a new heavy ion magnet design. 


STORAGE RINGS 


23189 (BNL—21849) Design of a national dedicated synchrotron 
radiation facility. Chasman, R.; Green, G.K. (Brookhaven National 
Lab., Upton, N.Y. (USA)). 1976. Contract EY-76-C-02-0016. 14p. 
(CONF-761053—3). Dep. NTIS $3.50. 

From 5. all-union national conference on particle accelera- 
~~ Union of Soviet Socialist Republics (USSR) (5 Oct 
1976). 

The design of two electron storage rings intended exclusively 
for research with synchrotron radiation is described. The injection 
system, consisting of a 50 MeV linac and a 700-MeV separate 
function, FODO-type booster synchrotron, feeds both storage rings. 
The lattice of both storage rings consists of a series of achromatic 
bends connected by straight sections. With such an arrangement the 
electron emittance is minimized because the momentum dispersion 
function remains small in the bending magnets. An operating fre- 
quency of approximately 50 MHz was chosen for the rings corre- 
oe to eanenie numbers 23, 7 and 6 in the x-ray ring, the 

ring and the booster synchrotron. At this frequency, power 
amplifiers are readily available which operate efficiently and have 
long lifetimes. The vacuum system, shielding, experimental facilities, 
and the building are discussed, and a cost estimate and project 
schedule are given. 


23190 (BNL—21855) Superconducting magnets for ISABELLE. 
Sampson, W.B. (Brookhaven National Lab., Upton, N.Y. (USA)). 
1976. Contract EY-76-C-02-0016. 8p. (CONF-761053—1). Dep. 
NTIS $3.50. 

From 5. all-union national conference on particle accelera- 
tors; Dubna, Union of Soviet Socialist Republics (USSR) (5 Oct 
1976). 

The application of superconducting magnet technology to 
high-energy accelerators has been studied at BNL for many years. 
Recently this effort has focused on the magnet system for the 
aye Intersecting Storage Accelerator, ISABELLE. Severai 
ull-sized dipole and quadrupole magnets were fabricated and tested. 
A —_ was successfully operated using a high pressure forced 
circulation refrigeration system similar to that proposed for the 
accelerator. This magnet reached a maximum central field of 4.9 T, 
considerably above the design field of 3.9 T. A quadrupole of similar 
design was equally successful, achieving a gradient of 71 T/m 
compared to the design value of 53 T/m. A summary is given of the 
present status of the magnet development program, and the direction 
of future work is outlined. 


23191 (BNL—21972) Development of superconducting braid for 
accelerator magnets. a W.B. (Brookhaven National Lab., 
bs N.Y. (USA)). 1976. Contract EY-76-C-02-0016. 7p. (CONF- 
761136—1). Dep. NTIS $3.50. 

From ASM conference on manufacture of superconductin 
materials; Port Chester, New York, United States of America (USA 
(8 Nov 1976). 

Superconductors for use in the magnets of high energy parti- 
cle accelerators have been under development at BNL since 1962. 
The first wide braided conductor was made in 1968 from single core 
NbTi wire. The conductor now used in the prototype ISABELLE 
magnets is a more sophisticated version of these early conductors. 
The large aspect ratio attainable with flat braids makes it possible to 
construct dipole and quadrupole magnets from a single layer of 
conductor, considerably simplifying their design. Magnets made 
from this type of conductor have performed excellently, exhibitin 
very little training and demonstrating a remarkable ability to quenc 
without sustaining damage. The fabrication steps for braided con- 
ductor are described. Contracts have been negotiated for the indus- 
trial production of braided conductor and the first shipments of 
finished conductor are scheduled for delivery early in 1977. A 
multifilamentary NbsSn version of the conductor is also being devel- 
oped and is described briefly. 


23192 (LBL—5536) Particle acceleration by collective effects. 
Keefe, D. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Sep 1976. Contract W-7405-ENG-48. 8p. (CONF-760942— 
14). . NTIS $3.50. 

rom Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 
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Successful acceleration of protons and other ions has been 
achieved experimentally in this decade by a number of different 
collective methods. The attainment of very ~ accelerating fields 
has been established although so far the acceleration distance has 
been confined to only a few centimeters. Efforts are in progress to 
understand the accelerating mechanisms in detail and, as a result, to 
devise ways of extending considerably the acceleration distance. A 
review is given of the current progress, expectations, and limitations 
of the different approaches. 


INSTRUMENTATION 
REFER ALSO TO CITATION(S) 23365 


RADIATION INSTRUMENTATION 
REFER ALSO TO CITATION(S) 23349 


GENERAL DETECTORS AND MONITORS 


REFER ALSO TO CITATION(S) 21872, 22200, 22207, 22372, 
22485, 23003, 23180, 23347, 23348, 23359, 23361 


23193 (BNL—21886) Position readout by charge division in 
large two-dimensional detectors. Alberi, J.L. (Brookhaven National 
Lab., Upton, N.Y. (USA)). Oct 1976. Contract EY-76-C-02-0016. 8p. 
(CONF-761006—22). Dep. NTIS $3.50. 

From Nuclear science, scintillation and semiconductor 
counter symposium; New Orleans, Louisiana, United States of 
America (USA) (20 Oct 1976). 

The improvement in readout spatial resolution for charge 
division systems with subdivided readout electrodes has been ana- 
lyzed. This readout forms the position and sum signals by a linear, 
unambiguous analogue summation technique. It is shown that the 
readout resolution is a function of only electrode capacitance and 
shaping parameters. The line width improves as 1/N/sup ‘/2/, 
where N is the number of electrode subdivisions. 


23194 (CONF-760601—P2, pp 1159-1168) Survey of detection 
systems and electronics for I.L.L. experiments. Jacobe, J. (Institut 
Laue-Langevin, Grenoble Cedex, France). 1 Sep 1976. 

From Conference on neutron scattering; Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976). 

In Proceedings of the conference on neutron scattering. 

Various systems of counting and sensing which have been 
developed are described. The first generation of these instruments 
consists of conventional detectors filled with *He at hi ressure. 
Different types of BF; Position Sensitive Detectors ) have 
been developed. For powder studies we have a 400-cell curved 
detector (Banana) with 5 mm resolution in one dimension, angular 
aperture 80 and radius of curvature 1.5 m. For small angle scattering 
we use an area detector with 4000 and 160000 cells, position sensing 
in two dimensions with 5 mm of resolution and active detection 
diameter of 64 cm. The new high pressure *He PSDs are developed 
with 2 mm of resolution and the new electronics use the hybrid 
circuit technique for analogue channel. 


23195 (CONF-761006—20) Electronic discrimination of the ef- 
fective thickness of counters. Borkowski, C.J.; Kopp, 
M.K. (Oak Ridge National Lab., Tenn. (USA)). 1976. Contract W- 
7405-ENG-26. 6p. Dep. NTIS $3.50. 

From Nuclear science, scintillation and semiconductor 
counter symposium; New Orleans, Louisiana, United States of 
America (USA) (20 Oct 1976). 

A new method of electronic discrimination of the effective 
thickness of proportional counters was developed and tested and 
applied in a proportional counter camera to adjust its effective 
aperture, i.e., the combination of counter efficiency and spatial 
resolution, without changing the pinhole aperture, the collimator, or 
the distance between the subject and camera. The discriminator 
virtually divides the thickness of the electronic drift volume of the 
camera into two regions and separates the photons detected in each 
region. Thus, two sets of data are acquired and displayed simulta- 
neously — = exposure: one with good spatial resolution 
than 2 mm ) using photons detected in the drift volume c 
to the entrance window, and one with high detection efficiency 
(greater than 50 percent for 60-keV photons) but poorer resolution 
(approximately 5 mm fwhm) using all detected photons. Simulta- 
neous acquisition of two sets of data with different apertures reduces 
the pe pe Pa in applications, such — medicine, where a 
sequence of images o' is required to select optimum aperture 
for different portions of radioisotope distribution meng 
23196 (COO—1671-70) Supralinearity of nuclear research emul- 
sions. Larsson, L.; Pinkerton, F.E.; Katz, R. (Nebraska Univ., Lin- 
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coln (USA)). 1976. Contract EY-76-S-02-1671. 35p. (CONF- 
760964—2). Dep. NTIS $4.00. 

From 9. international conference on solid state nuclear track 
detectors; Neuherberg/Munchen, German, Federal Republic of 
(F.R. Germany) (30 Sep 1976). 

Nuclear emulsions processed in discriminating developers in- 
tended to suppress small latent sites, exhibit supralinear sensitometric 
blackness-exposure curves, whose character varies acco’ to 
developing time, concentration, and composition, yielding hi 
ranging from | to 8, y and in combination. These emulsion- 
processing combinations ie the phenomena called ion-kill (sen- 
Sitization by the transit of a single char, particle) and gamma-kill 
anagem by the overlap o electron paths, whether 

rom x-rays or from the delta-rays from heavy ions) in radiobiology. 
Here emulsions are blackened by x-rays when these same plates 
reveal no electron tracks, or no alpha-particle tracks, or even no 
fission-fragment tracks. The supralinearity of the emulsion response 
. x-rays, and the coi a — of low LET radiations 
— that these ma have potential to mimic the response 
—" systems to particulate radiations of different charge and 


pean P0100 ee )) Low background Ge(Li) 

tor with anticoincidence Nal annulus (revised). Quam, W.; Houk, J.; 
Mohr, R. (EG and G, Inc., = Suton, Calif. (USA)). Feb 1976. 
Contract EY-76-C-08-1183. 37p. Dep. NTIS $4.00. 

A low background gamma-ray counter intended for the as- 
sessment of environmental soil and vegetation samples is described. 
2 can accept samples up to 350 a and 225 cm® volume. The 

intent of this counter is determination of U, Th, “°K, 

137Cs in soil samples obtained routinel “4 during ARMS surveys 

- di out the country. To this end, careful calibrations traceable to 

the ERDA New Brunswick Laboratory and to the NBS have been 

made. Special attention was paid to volume source techniques in 

addition to the usual point source methods. Detectabilities (at 3 

sigma), all in a 350-gram sample, are 0.03 ppm uranium, 0.09 ppm 
thorium, 30 pCi of potassium-40, and 3 pCi of cesium-137. 


23198 (EGG—1183-2347) Fiber lightguide-coupled high frequen- 
cy analog data system. Davies, T.J.; Nelson, M.A.; Morton, J.R.; 
Pruett, B. (EG and G, Inc., Santa Barbara, Calif. (USA); California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Jun 1976. 
Contract _ 1)-1183. 11p. (CONF-760970—1). Dep. NTIS $3.50. 

From 2. European conference on optical fibre communica- 
tion; Paris, France G30 Sep Sep 1976). 

An experimental system is described for meas the time 
history of a high voltage, high ny electrical p' from a 
radiation detector. The system employs several fibers of a 500-m 
— index light-guide cable to modelocked laser pulses 
rom a safe location to an electro-op' Kerr cell located near the 
detector. faee Shas ccs oe HE oo tre ae ee 
Sa They are intensity-modulated in the cell by the 

signal and returned over other cable fibers to an optical 
detector and recorder located near the laser. System frequency 
= exceeds 500 MHz over an amplitude dynamic range of 


23199 a High efficiency gamma converters and their 
application in a MWPC positron camera. Chu, D.; Tam, K.C.; Perez- 
Mendez, V.; per S.N. Lim, C.B.; Hattner, R.; Kaufman, L.; 
Price, D.; Swann, S. (California Univ., Berkeley (USA). Lawrence 
Berkeley 'Lab.). Oct 1976. Contract W-7405-ENG-48. 28p. (IAEA- 
SM—210/63; CONF-761060—4). Dep. NTIS $4.00. 
From IAEA symposium on medical radionuclide imaging; 

“en California, United States of America (USA) (25 Oct 


Honeycomb structured lead y-ray converters have been de- 
= and coupled with Multiwire Proportional Chambers to 
uce a position-sensitive hybrid detector for spatial localization 
of MeV range rays. Two such detectors operated in time coinci 
dence mode function as a large-area large-solid-angle positron 
camera. The sensitivity of the camera system is measured to be 1600 
counts/min-»Ci, ee to a detection efficiency of 5.5 per- 
cent per detector. phantoms and clinical obj are 
obtained by using oe back-projection reconstruction and 
the results demonstrate the capability of such a positron 
camera system. A design analysis of the y converter is presented, the 
detection efficiencies of converters of various dimensions are mea- 
sured, and the results agree quite well with calculation. Further 
improvements in converter efficiency can be expected with modifi- 
cations in the converter based on the concepts of enhanced 
surface area and uniformity of electron extraction field. The new 
converters under consideration are made of small-diameter high- 
lead-content lead glass tubing made conductive by hydrogen reduc- 
tion treatment. 


23200 (UCRL—52151) Monte Carlo efficiency predictions for a 
portable *He neutron detector. O’Dell, A.A. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 20 Oct 1976. Contract W- 
7405-ENG-48. 18p. Dep. NTIS $3.50. 
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A small, manportable neutron detector a 18 *He propor- 
tional counters arranged in 3 banks within a poly oes ee 
is described. Each counter is 25 mm in diameter 340 mm long 
(sensitive length) and is filled with highly purified He to a pressure 
of 400 kPa (4 atm). Measurements of the detector efficiency were 
made using a calibrated **Cf neutron source. Then, 

calculations of the detector efficiency were performed with the 
TART Monte Carlo transport code. Calculations and measurements 
for several source/detector arrangements and moderator configura- 
tions are compared to evaluate the accuracy of the TART code in 
predicting the efficiency of small *HE neutron detectors. 


23201 (UCRL—78132) Clinical high-purity germanium gamma- 
camera. Ewins, J.H.; Armantrout, G.A.; Camp, D.C.; Kaufman, L.; 
Hattner, R.S.; Price, D.C.; Lorenz, VS; Hosier, KE.; Lee, K.L. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 4 
3 Legh Contract W-7405-ENG-48. 14p. (CONF-761060—1). Dep. 

From IAEA symposium on medical radionuclide imaging; 
rr tama California, United States of America (USA) (25 Oct 


The need in clinical nuclear medicine for imaging devices 
with high spatial resolution has been discussed at length for many 
years. More recently, specialists in cardiology and neurology have 
restated this need for greater resolution in order to effect earlier or 
more accurate diagnoses of brain tumors, cerebral and myocardial 
ischemia and infarcts and septum defects, among others. Our ap- 
pee roach to filling this need is to ultimately develop a 3072-element, 

igh-purity germanium camera with a 2-mm spatial resolution, an 
energy resolution of 2 to 3 percent for /sup 99m/Tc, and a clinically 
useful area of 123 cm? for imaging the average adult heart, breast or 
brain. To this end, a 100-element prototype has been constructed and 
images of rats and mice have been obtained with the use of single 
and multiple isotopes. A second prototype with 512 elements has 
also been completed and tested. The 512 elements are derived from 
an array of electrodes, on the bottom of two germanium crystals, 
orthogonal to 16 electrodes on the top. The top electrodes are 
electrically in lel and have a common electronic readout. The 
p-contact is palladium over germanium oxide, and the n-side is gold 
over the lithium diffusion. Cooling for the detector is accomplished 
through a sapphire motherboard by way of indium contacts which 
are also the electrical contacts for the n-side. The isolation between 
the strips on the p- and the n-sides is adequate to attain good energy 
resolution. 


23202 (UCRL—78192) Fast-neutron detector for use as a criti- 
cality monitor. Friesen, R.D. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 21 Sep 1976. Contract W-7405-ENG-48. 
4p. (CONF-761006—-24). Dep. NTIS $3.50. 

From Nuclear science, scintillation and semiconductor 
counter symposium; New Orleans, Louisiana, United States of 
America (USA) (20 Oct 1976). 

To increase the reliability of the criticality monitoring system 
in a diagnostic chemistry area and to reduce the number of false 
alarms, a new monitoring system was built using a fast-neutron 
detector. This paper outlines the design requirements, describes the 

plastic scintillation detector system as it was built, and reports on the 
se of several months of operation. The new monitor has proven 
much more useful than the gamma-detector system it replaced. 


23203 (UCRL—78840) What can be expected from high-Z semi- 
conductor detectors. Armantrout, G.A.; Swierkowski, S.P.; Sheroh- 
man, J.W.; Lee, J.H. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 17 Nov 1976. Contract W-7405-ENG-48. 7p. 
(CONF-761006—23). Dep. NTIS $3.50. 

From Nuclear science, scintillation and semiconductor 
counter symposium; New Orleans, Louisiana, United States of 
— (USA) (20 Oct 1976). 

t has been hoped that high-Z semiconductors would offer 
ines y-tay detection at or near ambient temperatures with 
energy resolution significantly better than Nal (TI) scintillators. For 
use at X-ray energies, this goal has been achieved with both Hgh, 
CdTe, and GaAs detectors. However, at higher energies a 
mately 660 keV) all current detectors have one or more si 
deficiencies in terms of attainable volume, charge collection officien. 
cy, and polarization effects. Starting with first principles, all poten- 
tial compounds which can be formed by the binary combination of 
elements from the periodic chart were considered as possible detec- 
tor materials. A rank-ordered listing of the most promising materials 
for further development is given as well as an assessment of the 
prospects for future success. 25 references. 


23204 Performance of an improved light guide for a beta-ray 
detector. Mishra, R.K. (Magadh Univ., Bihar, India). JEEE Trans. 
Nucl. Sci.; NS-23: No. 5, 1478-1479(Oct '1976). 

The performance of an equiangular spiral light guide for a 
beta-ray detector is compared with a conventional straight light 
guide. An improved signal to noise ratio was obtained using the 
equiangular spiral light guide. 





2370 ERDA ENERGY RESEARCH ABSTRACTS 


23205 Circuitry for use with an ionizing-radiation detector. Mar- 
shall, J.H. III; Harrington, T.M. (to MDH Industries, Inc.). US 
Patent 3,984,690. 5 Oct 1976. Filed date 2 Apr 1975. 14p. 

An improved system of circuitry for use in combination with 
an ionizing-radiation detector over a wide range of radiation levels 
includes a current-to-frequency converter together with a digital 
data processor for respectively producing and measuring a pulse 
repetition frequency which is proportional to the output current of 
the ionizing-radiation detector, a dc-to-de converter for providing 
closely regulated operating voltages from a rechargeable battery and 
a bias supply for providing high voltage to the ionization chamber. 
The ionizing-radiation detector operating as a part of this system 
produces a signal responsive to the level of ionizing radiation in the 
vicinity of the detector, and this signal is converted into a pulse 
frequency which will vary in direct proportion to such level of 
ey ansay S The data processor, by counting the number of 
pulses from the converter over a selected integration interval, pro- 
vides a digital indication of radiation dose rate, and by accumulating 
the total of all such pulses provides a digital indication of total 
— dose. Ordinary frequency-to-voltage conversion devices 
or digital display techniques can be used as a means for providing 
audible and visible indications of dose and dose-rate levels. 


23206 Modular device for the detection of neutrons. Allemand, 
R.; Lecuyer, P.; Maillot, J.P. (to Societe Le Materiel Telephonique). 
US Patent 3,984,691. 5 Oct 1976. Priority date 20 Nov 1973, France. 


8p. 

4 A device for localizing neutrons is made up of modular 
elements placed within an enclosure which is transparent to neutrons 
and filled with a gas, each modular element being constituted by a 
series of parallel wire anodes, means for producing an electric field 
around each anode wire so as to give rise to charge multiplication 
when an electron penetrates into the field, a cathode placed in the 
proximity of the array of wire anodes, means for attaching the anode 
wires to the cathode walls and means for providing electrical insula- 
tion between the cathode and each anode wire. 


23207 Scintillation camera for high activity sources. Arseneau, 
R.E. (to G. D. Searle and Co.). US Patent 3,984,689. 5 Oct 1976. 
Filed date 27 Nov 1974. 18p. 

A scintillation camera is provided with electrical components 
which expand the intrinsic maximum rate of acceptance for process- 


ing of pulses emanating from detected radioactive events. Buffer 
storage is provided to accommodate temporary increases in the level 
of radioactivity. An early provisional determination of acceptability 
of pulses allows many unacceptable pulses to be discarded at an 
early stage. 


RADIATION DOSEMETERS 


23208 (CONF-770201—1) Further characteristics important in 
the operation of ceramic BeO TLD. Gammage, R.B. (Oak Ridge 
National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. 16p. 
Dep. NTIS $3.50. 

From 5. international conference on luminescence dosimetry; 
Sao Paulo, Brazil (14 Feb 1977). 

There is now a considerable volume of published research 
dealing with ceramic BEO—TLD (Crase and Gammage, 1975; Ya- 
mashita et al., 1974; Scarpa et al., 1971). Its high sensitivity to 
radiation (1 mR), cheapness, commercial availability, non-toxicity, 
chemical stability, an atomic number of near tissue equivalence, and 
resistance to thermal fading, suggest that it should, by now, have 
found widespread acceptance as a TLD phosphor. it has not. There 
are only a small handful of reports dealing with the practical 
application of this type of dosimeter (Puite et al., 1974; Gammage 
and Haywood, 1976; Gesell et al., 1975). It seems wise, therefore, to 
look at the phosphor more closely and to focus on characteristics 
likely to cause problems under real operating conditions, especially 
those which are acting as a deterrent to its widespread acceptance. 
Operational characteristics were studied and the results are dis- 
cussed. 


23209 (ORNL/TM—S5672) 1976 intercomparison of personnel 

dosimeters. Gilley, L.W.; Dickson, H.W.; Christian, D.J. (Oak Ridge 

National Lab., ar (USA)). Dec 1976. Contract W-7405-ENG-26. 
.00. 


25p. ~ NTIS 

second Personnel Dosimeter Intercomparison Stud 
(PDIS) was conducted at Oak Ridge National Laboratory's DOSA 
Facility during the period February 18-19, 1976. Eleven independent 
organizations participated in an intercomparison of neutron and 
gamma-ray dosimeters used for routine personnel dosimetry. The 
dosimeters, which were shipped to the DOSAR Facility, were 
exposed at the Health Physics Research Reactor to one of three 
“standardized” radiation fields which have been used for the past 
several years for intercomparing nuclear accident dosimeters. The 
results of PDIS reveal that estimates of dose equivalent vary over a 
wide range. For a given radiation field these dose estimates may 
vary by more than a factor of 2, indicating the need for continued 
evaluation of the response soll angen dosimeters used in mixed 
fields of neutron and gamma radiation. 
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23210 Experimental study of the spectral dependence of an 
albedo-type neutron dosimeter. Crites, T.R. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). Health Phys.; 31: No. 2, 
154-157(Aug 1976). 

A simple albedo-design badge was exposed to various neutron 
spectra available at the Lawrence Livermore Laboratory (LLL) 
calibration facility. Results of thermoluminescent dosimeters withi 
the badge were compared in an attempt to develop a method of 
determining the neutron dose equivalence independent of the inci- 
dent neutron spectra. It was found that as long as a single initial 
source is studied with varying thickness of a single class of modera- 
tor, the calibration factor varies in a predictable manner. However, 
as different initial energy sources are studied, or as different modera- 
tor materials are introduced, it becomes increasingly difficult to 
determine the calibration factor from data supplied by the exposed 
badge. The results presented here illustrate some of the difficulties 
experienced at other facilities using an albedo-type neutron dosi- 
meter for a wide range of exposure conditions. 


23211 Ring with changeable radiation dosimeter. Collica, C.; 
Epifano, L.; Farella, R. (to Medi-Ray, Inc.). US Patent 3,983,717. 5 
Oct 1976. Filed date 3 Feb 1975. 4p. 

A ring for housing a disc of radiation measuring material is 
described comprising a band having a circular shape and a housin; 
integral with the band. The housing comprises a hollow cylindri 
section substantially normal to the band surface and terminating in 
an inwardly disposed annular flange which defines a substantially 
circular aperture. In a preferred embodiment of the invention a 
retaining protrusion formed on the inside of the cylindrical section 
and spaced from the annular flange is provided to retain a plurality 
of discs mounted in the housing in layered fashion. 


NUCLEAR SPECTROSCOPIC INSTRUMENTATION 


23212 Advanced instrumentation for nuclear monitoring. Arman- 
trout, G.; McGibbon, A.; Swierkowski, S.; Sherohman, J.; Yee, J. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). pp 
215-222 of In Safeguarding nuclear materials. Vol. 2. Vienna; IAEA 
(1976). 

From Symposium on the safeguarding of nuclear materials; 
Vienna, Austria (20 Oct 1975). 

Research on semiconductor radiation detectors is described. 
Computational models were developed to calculate the energy band 
structure, carrier mobility, and carrier lifetime of proposed detector 
materials, and a computer spectrum simulation that accurately pre- 
dicts the potential performance of the materials as detectors. The 
paper also reports on a self-contained, field-portable spectrometer 
for laboratory-grade pulse-height analysis of gamma-ray spectra 
suitable for use under extreme environmental conditions and isolated 
locations by personnel not trained in electronics. 


23213 (UCRL-Trans—11195) Determination of the transfer 
matrix of a scintillation spectrometer for neutrons and deconvolution 
of neutron Eckl, W. (Technische Univ. Muenchen (Ger- 
many, F.R.)). Nov 1976. Translation of GSF-S—164. 93p. Dep. 
NTIS $5.00. 

Thesis. 

Transfer functions for neutrons in the energy range 0.1 MeV 
less than or equal to E/sub n/ less than or equal to 14 Mev were 
calculated by a Monte Carlo method for 1.5” x 1.5” NE 213 liquid 
scintillator, taking into consideration the scattering of neutrons by 
hydrogen and carbon, the '*C(n,a)®Be and '*C(n,n’)3a reactions, 
multiple collisions, the nonlinear relations between energy and pulse 
height for the ionizing particles, edge effects and self- rption in 
the scintillator. The results of the calculation agree with measured 
transfer functions within the limits of statistical error and after 
correcting for the effects that occur when monoenergetic neutrons 
are produced. From the calculated transfer functions, the associated 
transfer matrices were formed for two different measurement 
under the assumption of ideal resolution. The pulse-height distribu- 
tions measured for Pu—Be, Am—F, Am—B/sub nat/, ***Cf and 
Po—Be—B—F sources were subjected to deconvolution with these 
transfer matrices. The neutron spectra were determined in the range 
0.5 MeV < E/sub n/ < 11 MeV. In comparison to known measure- 
ment results, they exhibit: (1) a more strongly pronounced structure; 
(2) a smaller value of 0.5 MeV for the lowest neutron-energy that 
- aa and (3) an overall lower neutron-flux, especially 

low eV. 


HIGH ENERGY PHYSICS INSTRUMENTATION 
23214 (BNL—21887) High resolution liquid argon total-absorp- 
tion detectors: electronic noise and electrode 


r configuration. Radeka, 

V. (Brookhaven National Lab., Upton, N.Y. (USA)). Oct 1976. 

oa EY-76-C-02-0016. 13p. (CONF-761006—26). Dep. NTIS 

From Nuclear science, scintillation and semiconductor 

counter symposium; New Orleans, Louisiana, United States of 
America (USA) (20 Oct 1976). 
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Ionization chambers in which almost all of the energy re- 
leased in electromagnetic showers is absorbed in liquid argon are 
considered. El determined as a function of the 

mn. It is shown that in a “multiple-plate ee 

optimum interelectrode gap is d 

third of the product of the electron drift velocity and ies ti 
resolving time. The lower limit for electronic noise is determined 
only by the chamber volume, electron drift velocity, event resolving 
time and the unity- frequency of the field-effect transistor. This 
limit is approximately the same for ionization chambers with one or 
more large BaPs | = the electron drift time is much longer than 
the event resolving time. 


23215 (ORO—2504-245) Experiment 2-B data processing 
system. Price, H.; Svrcek, F. land Univ., College Park (USA). 
t. of Dep NTIS ‘and -¢ mats Aug 1976. Contract E(40-1)-2504. 
oye? rograms has been written for the analysis of 
data from the F 30-inch bubble chamber—wide gap spark 
chamber hybrid system. This — describes those progr pro- 
vides operating instructions, and indicates how they into the 
overall data flow. 


RADIOMETRIC INSTRUMENTS 
REFER ALSO TO CITATION(S) 21607, 22467 


23216 (UCID—17334) Selection of the best” model for convert- 
ing beta backscatter count readings into thickness measurements. 
Smiriga, N.G. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 23 Sep 1976. Contract W-7405-ENG-48. 64p. Dep. 
NTIS $4.50. 

This report compares two models for converting beta backs- 
catter count readings into thickness measurements. necessary 
formulas to be used in an unweighted and weighted regression 
analysis are listed. The question of whether one should perform a 
_ ion analysis using the five available standard thic’ or 

ther one should, in addition to these standard thicknesses, use 
sup @: @ canted Ghiees baleen A weighted re; 
analysis is compared with an unweighted one for each 1. The 
“best” model is selected, and the conclusions of the analysis are 
presented. 


RADIATION EFFECTS ON INSTRUMENT 
COMPONENTS, INSTRUMENTS, OR 
ELECTRONIC SYSTEMS 


REFER ALSO TO CITATION(S) 22287 


23217 (UCID—17269) Measurement of radiation induced tran- 
sients in hybrid microcircuits thin film sensor/recorders. 
Hsieh, E.J.; Vindelov, K.E.; Brown, T.G.; Miller, D.E. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 21 Sep 1976. 
Contract W-7405-ENG-48. 21p. Dep. NTIS $3.50. 
tic thin film transient current sensor/recorders were 
modified to make two types of nuclear test measurements, transient 
currents in hybrid microcircuits and internal electromagnetic pulse 
(IEMP) fields. The measurements were made possible by the inven- 
tion of split-domain sensor/recorders which can measure bilateral 
currents and can be reset and readout on location. The sensor/ 
recorders were used in two under, nuclear tests and numerous 
calibration tests in radiation-sim machines. The data showed 
that the nuclear environment had igible effect on the sensor/ 
recorder’s operation and the reco: informations on the sensor/ 
recorders were the signals intended to be monitored. Also, the 
experimental data agreed with the theoretical analysis in controlled 
its. The data were examined first by on location readout 
tape viewer and later by Kerr magneto-optic 
laboratory. To translate the data into current readings, 
we ace facsimile data (on each of the sensor/recorders) in 
the laboratory by current pulses with the same pulse width as the 
radiation event. An additional check on the accuracy of the data was 
made by using both the sensor/recorder and the conventional 
ku technique to monitor the same current 
in a simulated radiation environment. Over five runs were 
made, and the agreement among the two measurement methods was 
within 25%. The data colestiody implied that the measurements 
were reliable and dependable. 


23218 (UCID—17345) EMP procedure for electrical/ 
electronic systems. Latorre, V.R. (California Univ., Livermore 
Gna ws: Lawrence Livermore Lab.). 8 Dec 1976. -. W-7405- 


ex 
-- E . 
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system requires protection. If the system is determined to be vulner- 
able to EMP, the procedure also indicates how to decide upon the 
most suitable protection scheme. The discussion centers on two flow 
charts, which illustrate the step-by-step procedure which utilizes the 
necessary ingredients of EMP protection engineering discussed in a 
previous paper. The description of the protection procedure is 
divided into two parts: the first dealing with issues on the macro- 
— or large-scale system level, while the second is concerned 
operations on the subsystem level or lower. 


MISCELLANEOUS INSTRUMENTS 


REFER ALSO TO CITATION(S) 21587, 21611, 21623, 21703, 
22424, 22813, 22814, 22815, 22860, 22934, 23198, 23259, 23268, 23877 


23219 (COO—3158-50) Computer-controlled time-of-flight atom- 
probe field-ion microscope for the study of defects in metals. Hall, 
T.M.; Wagner, A.; Seidman, D.N. (Cornell Univ., Ithaca, N.Y. 
— Aug 1976. Contract EY-76-S-02-3158. 36p. Dep. NTIS 


A time-of-flight (TOF) atom-probe field-ion microscope 
(FIM) specifically designed for the study of defects in metals is 
described. This atom probe features: (1) a variable magnification 
internal- -image-intensification system based on a channel electron 
multiplier array (CEMA) for viewing the FIM image; (2) a liquid- 
helium-cooled goniometer stage which allows the specimen to be 
maintained at a temperature anywhere in the range of 13 to 450 K; 
(3) a low energy (less than or equal to 3 keV) gas ion gun for in-situ 
irradiations; @) an ultra-high vacuum (approximately 3 . 10-*° Torr) 
chamber to minimize specimen contamination; (5) a high-vacuum 
(approximately 10~® Torr) specimen-exchange device; (6) a Chevron 
ion detector; and (7) an eight-channel digital timer with +- 10 nsec 
resolution for measuring the TOFs of the pulse-field evaporated ions. 
The entire process of applying the evaporation pulse to the speci- 
men, epomene b the de and pulse voltages, and analyzing the TOF 
data is controlled by a Nova 1220 computer. Data in the form of a 
histogram of the number of events versus the mass-to-charge ratio is 
displayed on a Tektronix graphics terminal. An extensive set of 
computer programs to test and operate the atom-probe FIM have 
also been developed. With this automated system we can presently 
record and analyze 600 TOF min™’. The instrument can clearly 
— the seven isotopes of molybdenum and the five isotopes of 

ten. Investigations of alloys have shown that the concentration 
> rhenium in a W-25 at. percent Re alloy; and the concentrations of 
titanium and zirconium in a Mo-1.0 at. percent Ti alloy and a Mo-1.0 
at. percent Ti-0.08 at. percent Zr alloy can be easily measured. 
Investigations of a low swelling stainless steel alloy (LSIA) and a 
metallic glass alloy (Metglas 2826) have shown that all constituents 
present at a level of 0.05 at. percent or higher can be readily 
determined. 


23220 (GJBX—37(76)) Rapid, low-cost, image analysis through 
video Levinson, R.A.; Marrs, R.W.; Grantham, D.G. 
(Wyoming Univ., Laramie (USA)). 1 Sep 1976. Contract E(05-1)- 
1648. 66p. Dep. NTIS $4.50. 

Remote Sensing now provides the data necessary to solve 
many resource problems. However, many of the complex image 
processing and analysis functions used in analysis of remotely-sensed 
data are accomplished using sophisticated image analysis equipment. 
High cost of this equipment places many of these techniques beyond 
the means of most users. A new, more economical, video system 
capable of performing complex image analysis has now been devel- 

pe This report describes the functions, components, and operation 
of that system. Processing capability of the new video image analysis 
system includes many of the tasks previously accomplished with 
optical projectors and digital computers. Video capabilities include: 
color tion, color addition/subtraction, contrast stretch, dark 
level adjustment, density analysis, edge enhancement, scale match- 
ing, image mixing (addition and subtraction), image ratioing, and 
construction of false-color composite images. Rapid input of non- 
digital image data, instantaneous processing and display, relatively 
low initial cost, and low operating cost gives the video system a 
competitive advantage over digital equipment. Complex pre-process- 
os ose recognition, and statistical analyses must still be handled 
digital computer systems. The video system at the Universi- 
ty ee —— has undergone extensive testing, comparison to other 
systems, and has been used successfully in practical applications 
ranging from pat of x-rays and thin sections to production of 
color composite ratios of multispectral imagery. Potential applica- 
tions are discussed including uranium exploration, petroleum explo- 
ration, tectonic studies, geologic mapping, hydrology sedimentology 
a pemcetphy. anthropology, and studies on vegetation and wild- 
ie habi 


23221 (LA-UR—76-1789) Digital reconstruction of a coded 
image obtained with a t pinhole array. Han, K.S.; Ber- 





2372 ERDA ENERGY RESEARCH ABSTRACTS 


zins, G.J.; Mason, D.S.; Langner, D.G. (Los Alamos Scientific Lab., 
N.Mex. (USA)). 1976. Contract W-7405-ENG-36. 12p. (CONF- 
761106—8). Dep. NTIS $3.50. 

From IEEE international pulsed power conference; Lubbock, 
Texas, United States of America fu SA) (9 Nov 1976). 

A coded image or pseudohologram, obtained optically with a 
nonredundant pinhole array imaging aperture was digitized in a 512 
x 512 format. Images were reconstructed digitally. The reconstruc- 


tion scheme, a deconvolution in the Fourier domain, is presented. 
The applicability of this technique to a real-time imaging system is 
discussed. 


23222 (LBL—5504) Laboratory equipment procurement. Mack, 
D.A. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Aug 1976. Contract W-7405-ENG-48. 23p. (CONF-761105—3). 
Dep. NTIS $3.50. 

From Conference on management of laboratory instruments; 
Cairo, Egypt (5 Nov 1976). 

As the emphasis of a research organization changes or its 
facilities are modernized it is important that the instrumentation 
supporting such research keep abreast of the current needs of the 
institution. Before uiring new equipment one must consider the 
trade-off between modifying old units and acquiring new, the obso- 
lescence of old technologies in the light of new techniques, and the 
maintenance costs of older units contrasted with the cost of acquisi- 
tion of new models. If a decision has been reached that new 
equipment is required, many factors must be considered before the 
actual purchase is undertaken. Considerations in translating an ex- 
perimental need into the completed delivery of an instrument are 
discussed. 


23223 (LBL—5505) Instrumentation maintenance. Mack, D.A. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Sep 
1976. mtract W-7405-ENG-48. 26p. (CONF-761105—4). Dep. 
NTIS $4.00. 

From Conference on management of laboratory instruments; 
Cairo, Egypt (5 Nov 1976). 

It is essential to any research activity that accurate and 
efficient measurements be made for the experimental parameters 
under consideration for each individual experiment or test. Satisfac- 
tory measurements in turn depend upon having the necessary instru- 
ments and the capability of ensuring that they are performing within 
their intended specifications. This latter requirement can only be 
achieved by providing an adequate maintenance facility, staffed with 

rsonnel competent to understand the problems associated with 
instrument adjustment and repair. The Instrument Repair Shop at 
the Lawrence Berkeley Laboratory is pe ors to achieve this end. 
The organization, staffing and operation of this system is discussed. 
Maintenance policy should be based on studies of (1) preventive vs. 
catastrophic maintenance, (2) records indicating when equipment 
should be —— rather than repaired and (3) priorities established 
to indicate the order in which equipment should be repaired. Upon 
establishing a workable maintenance policy, the staff should be 
instructed so that they may provide appropriate scheduled preven- 
tive maintenance, calibration and corrective procedures, and emer- 
gency repairs. The education, training and experience of the mainte- 
nance staff is discussed along with the organization for an efficient 
operation. The layout of the various repair shops is described in the 
light of laboratory space and financial constraints. 


23224 (LBL—5506) Instrumentation calibration. Mack, D.A. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Aug 
1976. mtract W-7405-ENG-48. 40p. (CONF-761105—1). Dep. 
NTIS $4.00. 

From Conference on management of laboratory instruments; 
Cairo, Egypt (5 Nov 1976). 

Procedures for the calibration of different types of laboratory 
equipment are described. Provisions for maintaining the integrity of 
reference and working standards traceable back to a national stan- 
dard are discussed. Methods of validation and certification methods 
are included. An appendix lists available publications and services of 
national standardizing agencies. 


23225 (SAND—76-0146) Calculator controlled strain gege data 
acquisition system. Woodward, M.H. (Sandia Labs., Albuquerque, 
a ge (USA)). Oct 1976. Contract E(29-1)-789. 54p. Dep. NTIS 


The system described report provides on-line automated data 
acquisition for strain gages. Perhaps the most advantageous develop- 
ment was the selection of a programmable calculator rather than a 
mini-computer; this combines computer capability with calculator 
flexibility and simplicity. Test initialization and setup time is signifi- 
cantly decreased. Unlike the previous system, neither zero balance, 
span adjust, nor calibrate resistor switching in and out is necessary. 
These four functions are saved per channel on a possible 100 
channels. When the system is not being used for test control, the 
calculator can be used to perform mathematical calculations. The 
use of the keyboard is easily learned, and test personnel do not need 
to familiarize themselves with a programming language in order to 
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use the system. The present system is a eee to provide the 
capability of including various t of “deflection gages” for test- 
ing. Also, a Hewlett Packard Model 9830 calculator will replace the 

odel 9820 now being used. The 9830 has the advantage of being 
“BASIC” programmable, and, most important, can be put on-line to 
the Environmental Simulation Hierarchy Computer Network system 
and utilize the peripherals of the larger computer system. 


23226 (SAND—76-0333) 1 g, low frequency accelerometer cali- 
brator. Walter, P.L. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
Nov 1976. Contract E(29-1)-789. 19p. Dep. NTIS $3.50. 

A low g, low frequency harmonic motion device was devel- 
oped to evaluate and accurately calibrate servo (force balance) 
accelerometers. An immediate application is the SA2477 family of 
a gp being er for the W76 — Ww78 JTA 

ograms. This device generates a peak, sinusoidally varyin 

acceleration over a frequency range ‘5 zero to 50 Hz. This 4 
accomplished by nnounting an accelerometer with its sensitive axis 
normal to a rotating at any selected rpm from 3 to 3000 within 
the earth's gravitation field. Conventional rectilinear vibration excit- 
ers require extreme displacement amplitudes to achieve the same 
results at low frequencies; for example: 20mm P—P at 5 Hz or 
500mm P—P at 1 Hz. In addition, this calibrator permits correlation 
of dynamic nse with a static response observed on a conven- 
tional 1 g tilt table. 


23227 (SAND—76-5886) Acoustical high speed holographic 
camera. Landry, M.J.; Ream, W.K. (Sandia Labs., Albuquer- 
que, N.Mex. (USA)). 1976. Contract E(29-1)789. 1lp. (CONF- 
760961—8). . NTIS $3.50. 
From Electro-optics laser conference and exposition; New 
York, New York, United States of America (USA) ire Sep 1976). 
In recording holographic interferograms of transient events, 
several techniques have been used to accomplish multiple time 
perm These include using ane lasers, beam splitting and 
multiple unequal optical delaying of a single laser beam; multiple 
cameras in conjunction with real time holographic interferograms, 
or a multiple cavity laser (MCL) holographic system with an inde- 
pendent operating cavity for each fram.e. Another technique, which 
would use a multiple cavity laser system in conjunction with a hi; 
speed acoustical deflector for making holograms, is described. Thi 
technique would have all the advantages of the MCL holographic 
system which allows more energy to be delivered to the object than 
does beam splitting, provides a reduction in instrumentation cost 
compared to multiple lasers, allows more flexible timing and a longer 
time interval between frames than do beam splitting or multiple 
cameras, and has better resolution than multiple cameras. This fifth 
technique would have the added advantage of recording a larger 
number of frames than any of the methods previously reported. 


23228 (TID—26618) CAMAC tutorial articles (Computer Auto- 
mated Measurement and Control). (Energy Research and Develop- 
ment Administration, Washington, D.C. (USA)). Oct 1976. 102p. 
Dep. NTIS $5.50. 

(wu) abstracts were prepared for the 14 papers presented. 


23229 (TID—26618, pp 1-8) CAMAC instrumentation system: 
introduction and general description. Costrell, L. (National Bureau of 
Standards, Washington, DC). Oct 1976. 

In CAMAC tutorial articles (Computer Automated Measure- 
ment and Control). 

The CAMAC instrumentation system is described in a gener- 
al way in this introductory paper which is followed by pa that 
discuss the system in greater detail. This paper is an updated version 
of the introductory paper that a ee in the April 1973 IEEE 
Transactions on Nuclear Science. references) 


23230 (TID—26618, PP 9-14) CAMAC: a modular standard. 
Horelick, D.; Larsen, R.S. (Stanford Univ., CA). Oct 1976. 

In CAMAC tutorial articles (Computer Automated Measure- 
ment and Control). 

With the digital computer extending its sphere of influence 
from the well-established techniques of business and scientific data 
processing to real-time data logging, monitoring, and control of 
scientific expe-iments and industrial processes, is a definite 
need for a computer-independent method of interfacing the process 
or geen with the computer. Because a modular approach to 
interfacing, coupled with the broad benefits derived from standariza- 
tion, introduces a whole range of advantages to a computer interface 
system, CAMAC has emerged as a user-developed modular instru- 
mentation and digital interfacing standard that is particularly appro- 
priate for computer-oriented data and control systems. This articie 
describes the basic IEEE a se pe of CAMAC, acquaints prac- 
ticing system engineers with its basic principles and ——- and 
gives insight into how this standard can benefit the digital engineer- 
ing community. 


(TID—26618, pp 15-26) Operational characteristics of the 
CAMAC dataway. Kirsten, F.A. (Univ. of California, Berkeley). Oct 
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In CAMAC tutorial articles (Computer Automated Measure- 
ment and Control). 

The basic purpose of CAMAC is to provide a standardized 
method for transferring data and control information between instru- 
mentation modules and a digital controller. CAMAC encompasses 
both a hardware standard for housing the modular components of a 
system and an electrical and logical standard for the control “lan- 
guage” used to effect the information transfer. The basic CAMAC 
standard, IEEE Std. 583-1975 contains the formally stated rules for 
both of these aspects of CAMAC. This T concentrates on the 
control language and describes some of its features and applications 
in a less formal way than in the standard, and therefore may be 
useful as an introduction to the subject. 


(TID—26618, pp 27-33) Highways for CAMAC systems: 
introduction. Costrell, L. (National Bureau of Standards, 
DC). Oct 1976. 
In CAMAC tutorial articles (Computer Automated Measure- 
ment and Control). 

The interconnection between CAMAC crates and between 
the crates and a computer is called the CAMAC highway. The 
of this paper is to present a brief si of CAMAC 
ighwa tions to put in perspective the highway papers 
that follow to serve as a starting point for the panel discussion 

on CAMAC highways. 


23233 (TID—26618, pp 34-41) Short description of the CAMAC 
parallel highway interface system. Kirsten, F.A. (Univ. of California, 
Berkeley). Oct 1976. 


In CAMAC tutorial articles (Computer Automated Measure- 
ment and Control). 

The CAMAC Parallel Highway Interface System (IEEE Std. 
596-1976) provides a standardized means of interconnecting a system 
of up to seven CAMAC crates and a computer interface. It uses a 
bit-parallel highway for interchange of data and command informa- 
tion. Typical cycle time is 1.5 microseconds. This paper presents a 
short summary and description of the operational characteristics of 
the system. Certain operational uences are described in detail, 
with emphasis on the interactions of the various major components 
of the system. 


23234 (TID—26618, pp 42-48) CAMAC dataway and branch 
ged signal standards. Larsen, R.S. (Stanford Univ., CA). Oct 

In CAMAC tutorial articles (Computer Automated Measure- 
ment and Control). 

A CAMAC dataway command operation involves the use of 
Address, Function, Read or Write, Response, Command A ted, 
Timing and Busy lines. Other lines which may be involved are Clear, 
Inhibit, Initialize and Look-at-me. The dataway si and basic 
operation are described to briefly review the use of the various lines. 
23235 (TID—26618, pp 49-53) CAMAC crate controller type A- 
1, Dhawan, S. (Yale Univ., New Haven). Oct 1976. 

In CAMAC tutorial articles (Computer Automated Measure- 
ment and Control). 

A Crate Controller serves as a passive buffer or a communica- 
tion link between the dataway defined in IEEE Std. 583-1975 and 
the parallel highway defined in IEEE 596-1976. The Crate Control- 
ler tyPe A-1 (CCA-1) is specified in Appendix A-1 of IEEE Std. 596- 
1976. A description of Crate Controller type A-1 is presented. 


23236 (TID—26618, pp 54-59) CAMAC serial highway system 
for long line, multicrate Machen, D.R. (Los Alamos 
Scientific Lab., NM). Oct 1976. 

In CAMAC tutorial articles (Computer Automated Measure- 
ment and Control). 

The development of the CAMAC Serial Highway System 
Specification and its adoption as IEEE Standard 595-1976 are re- 
viewed. The concept of a Serial Highway and the use of Serial Crate 
Controllers for | line, multicrate applications will be compared to 
the existing Branch Highway and Crate Controllers for parallel, 
multicrate applications. 


23237 (TID—26618, pp 60-68) Some characteristics of interfaces 
between CAMAC and ad computers. Kirsten, F.A. (Univ. of Cali- 
fornia, eS eee 

In C C tutorial articles (Computer Automated Measure- 
ment and Control). 

The typical CAMAC system is operated in conjunction with 
a small computer. In the usual case, the computer acts as a reposi- 
tory for data generated by CAMAC, and also controls and directs 
the CAMAC i This paper discusses some of the aspects of 
the hardware interface, and also some of the interaction between the 
computer and the CAMAC system. 


23238 (TID—26618, pp 69-70) Distributed intelligence in 
CAMAC. Kunz, P.F. (Stanford Univ., CA). Oct 1976. 

In CAMAC tutorial articles (Computer Automated Measure- 
ment and Control). 
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The CAMAC digital interface standard has served well since 
1969. During this time have been enormous advances in digital 


electronics. AS pence low-cost microprocessors now make it 
feasible to consider use of distributed intelligence even in simple data 
acquisition systems. A simple extension of the CAMAC standard 
which allows distributed intelligence at the crate level is described. 


23239 (TID—26618, pp 71-81) Developments in standard soft- 
— for CAMAC. Lenkszus, F.R. (Argonne National Lab., IL). Oct 

In CAMAC tutorial articles (Computer Automated Measure- 
ment and Control). 

The NIM Committee and ESONE are continuing their joint 
efforts on the specification of recommended standard software for 
-_ _— CAMAC. This paper summarizes the results to date of 

ese efforts. 


23240 (TID—26618, pp 82-84) Demand handling in CAMAC. 
Dawson, W.K. (Univ. of Alberta, Edmonton). Oct 1976. 

In CAMAC tutorial articles (Computer Automated Measure- 
ment and Control). 

This paper is an introductory discussion of Demands in 
CAMAC from the hardware, software and system viewpoints. 


23241 (TID—26618, pp 85-90) Block transfers in CAMAC sys- 
tems. Barsotti, E.J. Oct 19 é 

In CAMAC tutorial articles (Computer Automated Measure- 
ment and Control). 

A wide variety of block transfer algorithms (or modes) are 
possible in CAMAC systems. However, a restricted number of such 
algorithms can ~~ f nearly all requirements. This rt is a 
condensed version of the like-named ERDA report, TID-26616, 
February, 1976. It presents recommended algorithms to encourage 
uniformity in design of CAMAC modules and controllers with 
resulting compatibility. 


23242 (TID—26618, pp 91-98) Summary of CAMAC: status and 
outlook. Wagner, L.J. (Univ. of California, Berkeley). Oct 1976. 

In CAMAC tutorial articles (Computer Automated Measure- 
ment and Control). 

CAMAC (Computer Automated Measurement And Control) 
is now a well established, mature, standard (IEEE 583) system for 
data bussing. Mature in the sense that, worldwide, research organiza- 
tions and industrial process control users are taking advantage of this 
practical and cost effective, user developed, modular instrumentation 
system for data handling. But not staid; the CAMAC specification 
allows mobility with advancing technology (a tribute to the foresight 
of its originators). With much cooperation between parallel-function- 
ing European and North American laboratory working groups and 
industrial users, advances have been made with assurance of upward 
compatibility; i.e., extensions and improvements to the specifications 
are made without preventing continued use of existing components. 
This cog is, accordingly, a review of the current status of 
CAMAC: factors having a high impact on present status and on 
future trends are discussed, numerous applications over recent years 
are described, and a projection is made of what to expect in the near 
future in view of related technological developments. 


23243 (UCRL—78360) CCD integrated circuit for transient re- 
corders, Balch, J.W.; McConaghy, C.F. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 11 Oct 1976. Contract W-7405- 
ENG-48. 7p. (CONF-761117—1). Dep. NTIS $3.50. 

From NASA-JPL conference on charge coupled device tech- 
nology and applications; Washington, District of Columbia, United 
States of America (USA) (30 Nov 1976). 

A 50 MHz CCD integrated circuit is described that has been 
developed for use in transient analog signal recorders to sample and 
time expand transient —. The integrated circuit achieves an 
effective 200 MHz sample rate by using four 32 stage peristaltic 
CCDs to sample the transient signal four times each clock period. 
Dual frequency, 4phi clocking is used to sample and time expand the 
sampled data. The output signals of the four CCDs are multiplexed 
on-chip into a single low aw output data line. When operated 
with MHz/165 KHz 4phi clocks, this circuit has a 200 MHz 
sample rate, a record length of 640 nanoseconds, a time ex! ion 
factor of 303, and overall si to noise ratio of 40:1. The signal to 
noise ratio is limited by fixed pattern noise of the four CCDs. 


WELL LOGGING INSTRUMENTATION 


REFER ALSO TO CITATION(S) 21622, 21704, 21705 


23244 (GJBX—61(76)) Brief review of the basis for, and the 
utilized 


in, gross gamma-ray log calibration. 

Duray, J.R. (Bendix Field Engineering Corp., Grand Junction, Colo. 
(USA)). Oct 1976. Contract E(05-1)-1664. 16p. Dep. NTIS $3.50. 
The purpose of this note is to bring together the various 
assumptions that are stated in the literature or are tacitly understood 
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and which form the basis for the well known relationship between 
the grade-thickness product and the total or gross gamma ray 
response of a borehole probe. As this relation pertains to calibration, 
certain conditions have been established by the Energy Research 
and Development Administration (ERDA) in order to assure uni- 
formity among the various gross gamma ray probes. That these 
conditions and their implications are sometimes misunderstood is an 
understatement. An example illustrating the analysis of digital cali- 
- bration data is presented in the hope that such misunderstanding may 
be cleared up and at the same time demonstrate the efficacy of a few 
common integration techniques. 


23245 Methods and apparatus for recording well logging mea- 
surements. Elliott, J.W. (to Schlumberger Tech. Corp.). US Patent 
3,986,163. 12 Oct 1976. Filed date 4 Nov 1974. 46p. 

In accordance with illustrative embodiments of the present 
invention, well logging data in analog or digital form is recorded by 
a cathode ray tube recorder. A representation of the CRT beam is 
repetitively swept across a recording medium while being modulated 
with representations of the well logging signals. This modulation 
varies as a function of the rate of change of the well logging signals 
to produce an even density recording. Coding of the recorded lines 
or traces and the areas between selected traces can be accomplished. 
This coding of the lines is also varied in dependence on the well 
logging signal rate of change to produce a uniform coding presenta- 
tion. Depth information can be recorded on the recording medium 
by writing depth numbers and depth lines on the record medium. 
Moreover, a section by section visual presentation of the data can be 
produced while it is being recorded. 


EXPLOSIONS AND EXPLOSIVES 


CHEMICAL 
REFER ALSO TO CITATION(S) 21597, 23313 


23246 (UCID—17279) Effect of a high-energy electron beam on 
the detonation velocity of an explosive. Chambers, E.S.; Lee, E.L. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 4 
Oct 1976. Contract W-7405-ENG-48. 19p. Dep. NTIS $3.50. 

As part a program to study the mechanism of detonation in 
explosives, the effect of a pulse of high-energy electrons on an 
explosive’s detonation velocity was examined. A short, intense burst 
of 1.1-MeV electrons was directed onto a specimen of XTX-8003 
explosive in a narrow track as a detonation wave was passing along 
it. No change in the detonation velocity resulted from an electron 
energy fluence of 1.4 J/cm”. 


23247 (UCID—17319) Adhesive bonding of TATB/Kel-F 800. 
Hammon, H.G.; Althouse, L. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 8 Nov 1976. Contract W-7405-ENG-48. 
9p. Dep. NTIS $3.50. 

Triaminotrinitrobenzene (TATB) bonded with a copolymer 
of chlorotrifluoroethylene and vinylidene fluoride (Kel-F 800) was 
selected as the high explosive for use in the B77 bomb. The plastic- 
bonded explosive (RX-03-BB, 7.5 percent Kel-F 800) has high 
strength and is less sensitive to shock initiation than most previously 
used high explosives. Adhesive bonding of RX-03-BB has proved to 
be difficult, however, because of the chemical composition of both 
the TATB and the binder. Studies of the critical surface tension of 
the TATB, the binder, and the RX-03-BB using contact-angle mea- 
surements were made. Surface-tension measurements were made on 
modified epoxies and used as a guide in formulating new adhesives. 
A new adhesive, EXPLOSTIK 473, has a surface tension less than 
RX-03-BB and has satisfactory bond strength to over 75°C. 


NUCLEAR 
REFER ALSO TO CITATION(S) 22624 


23248 (UCRL—78443) High speed imaging system for nuclear 
diagnostics. Eyer, H.H. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 14 Oct 1976. Contract W-7405-ENG-48. 8p. 
(CONF-761013—1). Dep. NTIS $3.50. 

From CUBE symposium; Albuquerque, New Mexico, United 
States of America (USA) (25 Oct 1976). 

A high speed imaging system based on state-of-the-art photo- 
sensor arrays has been designed for use in nuclear diagnostics. The 
system is comprised of a front-end rapid-scan solid-state camera, a 
high speed digitizer, and a PCM line driver in a downhole package 
and a memory buffer system in a uphole trailer. The downhole 
camera takes a “snapshot” of a nuclear device created flux stream, 
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digitizes the image and transmits it to the uphole memory system 
before being destroyed. The memory system performs two functions: 
it retains the data for local display and processing by a microproces- 
sor, and it buffers the data for retransmission at slower rates to the 
LLL computational facility (NADS). The impetus for such a system 
as well as its operation are discussed. Also discussed are new systems 
pee: development which incorporate higher data rates and more 
resolution. 


23249 Detector for measuring the power of a nuclear explosion. 
Balut, J.; Lemaire, P.; Loisy, C. (tc Delegation Ministerielle pour 
l‘Armement, 75 - Paris (France). Bureau des Brevets et Inventions). 
French Patent 2,271,639/A/. 6 Apr 1970. 20p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

A description is given of an automatic continuous device for 
detecting an accurately measuring the power of explosions generat- 
ing an emission of infrareu or light-sources. The device analyzes the 
maxima and minima of the contour obtained when plotting a thermal 
flux versus time. The device mainly comprises a time-base and a 
plurality of photoelectron detectors, an electronic processing device, 
and a mechanical device for positioning and tightening the set of 
photoelectron detectors. The invention can be used for the detec- 
tion, and the qualitative and quantitative analysis of nuclear explo- 
sions. 


CIVIL USES 
REFER ALSO TO CITATION(S) 21675, 21676, 23275 


23250 (CONF-770103—2) Vibration tests of a concrete 
structure. Chen, C.K.; Czarnecki, R.M.; Scholl, R.E. (Blume (John 
A.) and Associates, Engineers, San Francisco, Calif. (USA)). 1976. 
Contract E(26-1)-0099. 6p. Dep. NTIS $3.50. 

From 6. world earthquake conference; New Delhi, India (10 
Jan 1977). 

A series of forced vibration tests on a full-scale 4-story 
reinforced concrete test structure was performed to investigate its 
dynamic response before, after, and during the time it underwent 
structural damage. Nondestructive tests were conducted first, excit- 
ing four translational modes at force levels within the elastic limit, 
during which the structure suffered no structural damage. Next, a 
destructive test excited only the lowest translational mode at high- 
amplitude destructive levels, during which the structure exhibited 
inelastic response and suffered major structural damage. Post-de- 
structive tests used force levels similar to the nondestructive tests. 
The work was in support of the program to develop methods for 
predicting building response to and damage from underground nu- 
clear explosions. 


23251 (PNE-WW—41) Ecological considerations for Project 
Wagon Wheel and hydraulic fracturing activities. Phase II(b). Annual 
summary for 1975 and project completion report. Whicker, F.W.; 
Alldredge, A.W.; Fisser, H.G.; Hanson, W.C.; Post, G. (El Paso 
Natural Gas Co., Tex. (USA)). Jul 1976. Contract E(34-1)-0033. 53p. 
Dep. NTIS $4.50. 

Environmental studies conducted by an independent team of 
scientists for El] Paso Natural Gas Company in connection with a 
proposed nuclear fracturing experiment and two massive hydraulic 
fracturing experiments, which were designed to test the feasibility of 
stimulating natural gas flow in sandstone formations of low perme- 
ability, are summarized. Studies of vegetation, ayuatic, non-domestic 
mammalian populations, and avian populations are described. (TFD) 


23252 (UCRL—52038) Final report on a 
study of soils typical of some ESSEX I 


parameter 
cratering sites. Goodrich, 
M.F.; Bryan, J.B.; Thomsen, J.M.; Snell, C.M. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 15 Mar 1976. Con- 
tract W-7405-ENG-48. 84p. Dep. NTIS $5.00. 

The one-dimensional computer calculations described in this 
report were performed to simulate stress-wave propagation and 


kinetic energy transfer associated with subsurface cratering detona- 
tions in soils. A hypothetical 20-ton-yield nuclear explosive was 
assumed as the energy source, surrounded by a single soil material. 
Various soil descriptions were selected in order to systematically 
study the range of soil response to the nuclear detonation. The soils 
were representative of the layered mixtures of sand and clay found 
at the EX high-explosive cratering sites near Ft. Polk, Louisi- 
ana. Soil properties analyzed in this study include water saturation, 
bulk density, failure envelope, and low-pressure bulk modulus. 


WEAPONRY 


23253 Global consequences of nuclear weaponry. Mark, J.C. (Los 
Alamos Scientific Lab., NM). Annu. Rev. Nucl. Sci.; 26: 51-87(1976). 

A hypothetical description is given of some of the conse- 
quences of nuclear weapons very much larger than those employed 
in 1945 (15 to 20 kilotons) and of the use of many nuclear weapons at 
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one time. The sociological effects of the mere existence of nuclear 
weapons over the past thirty years are also discussed. (PMA) 


ENVIRONMENTAL SCIENCES, 
ATMOSPHERIC 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 21703, 21975, 22986, 23051, 23327 


23254 (BNWL-SA—5880) Theoretical study of the evolution of 
mixed phase cumulus clouds. Scott, B.C.; Hobbs, P.V. (Battelle 
Pacific Northwest Labs., Richland, Wash. (USA)). Jun 1976. Con- 
tract E(45-1)-1830. 6p. (CONF-760742—1). Dep. NTIS $3.50. 

From International conference on cloud physics; Boulder, 
Colorado, United States of America (USA) (26 Jul 1976). 

Comparative studies of shallow, nonprecipitating, maritime 
and continental cumulus clouds have demonstrated the importance 
of the drop size distribution in determining the dominant mechanism 
for forming graupel. In the maritime cloud, where there are signifi- 
cant numbers of drops greater than 60 ym, graupel originates on 
frozen drops produced after collisions with ice crystals. At -10°C 
freezing nuclei produced only about 1 percent of the total graupel. 
In the continental cloud, the greater abundance of small cloud dro 
(<30 ppm) makes the crystal riming process more effective than the 
drop freezing process, and graupel tends to originate on ice crystal 
embryos. In both the continental and maritime clouds much of the 
graupel is of high density (0.6 to 0.8 g cm~*) and is contained in the 

ler size catagories (<280 pm); the source is frozen drops. 

Although our model considers these particles to be spherical, it is 
possible that naturally occurring drop-crystal collisions produce 
quite irregularly shaped particles. These particles could be an impor- 
tant source of the numerous irregular ice particles often observed in 
natural clouds. 


23255 (DP-MS—76-56) Echosonde detection of the abrupt tran- 
sition from a laminar to a turbulent layer. Schu- 


bert, J.F. (Du Pont de Nemours (E.I.) and Co., Aiken, S.C. (USA). 
Savannah River Lab.). 1976. Contract E(07-2)-1. 18p. (CONF- 
761138—1). Dep. NTIS $3.50. 
From Acoustical Society of America a San Diego, 
7 


California, United States of America (USA) (16 Nov 1976). 

The use of acoustics for the study and interpretation of the 
atmospheric boundary layer is a useful scientific tool. The echosonde 
produces a record that can be visually oy to produce a two- 
dimensional vertical profile (height as a function of time) of the 
planetary boundary layer over the echosonde site. From a continu- 
ous collection of this data, an acoustic climatology of the general 
area can be constructed. Routine data was collected over the Savan- 
nah River Plant site during certain periods at nights after a frontal 
passage and while the general area was under the influence of high 
atmospheric pressure. These data showed an abrupt transition from a 
=— layered structure to a well-mixed atmospheric boundary 

yer. 


23256 Observation of atmospheric internal gravity waves in a 
turbulent coastal environment. SethuRaman, S. pp 55-59 of In Coastal 
meteorology. Boston; American Meteorological Society (1976). 

From Conference on coastal meteorology; Virginia Beach, 
VA ;USA: (21 Sep 1976). 

The observations of internal gravity waves very near the 
surface (within a height of 24 m) in the surface-based inversion of the 
marine boundary layer are described. There are several conflicting 
features that would probably affect the generation of internal gravity 
waves in the marine surface layer: nearness of the boundary— 
increases turbulence; smooth surface—decreases turbulence; large 
body of water—diurnal variation in surface temperature is minimal; 
wind-generated surface waves—contributes to atmospheric turbu- 
lence at certain frequencies. The internal gravity waves discussed 
occurred in the surface-based advective inversions as opposed to 
previous observations of waves in the subsidence and nocturnal 
inversions. The data were obtained on June 19, 1975, as part of a 
coastal meteorological study. 6 figures. (RWR) 


23257 Probabilistic approach to the turbulent mixing of reactive 
scalars. 0, C. (Brookhaven National Lab., Upton, NY). pp 
155-159 of In Atmospheric turbulence, diffusion, and air quality. 
Boston; American Meteorological Sociey (1976). 

From 3. symposium on atmospheric turbulence, diffusion, and 
air quality; Raleigh, NC ;USA: (26 Oct 1976). 

A formal closure of the first-order probability density func- 
tion equation is presented. After numerous assumptions, not always 
justified, the K-diffusivity model can be recovered; it is seen to be 
associated with the Gaussianity of a differential operator. Higher- 
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order corrections to the K-model can be systematically included. 
Some laboratory measurements are described to justify some of the 
closure assumptions that have been or could be used. (RWR) 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 22667, 22961, 22966, 23000, 
23002, 23024, 23277 


23258 (BNL—21698) Oxidation of sulfur dioxide in power plant 
plumes. Forrest, J.; Newman, L. (Brookhaven National Lab., Upton, 
N.Y. (USA)). 1976. Contract E(30-1)-16;EPA-IAG-D4-0391. 3ip. 
(CONF-761109—5). Dep. NTIS $4.00. 

From 69. annual meeting of the AICHE; Chicago, Illinois, 
United States of America (USA) (28 Nov 1976). 

The extent of oxidation of sulfur dioxide to sulfate was 
measured at two coal-fired and four oil-fired power plant plumes. 
Samples were collected at various distances downwind of the source 
by employing a high-volume filter pack in a fixed-wing aircraft. 
Particulate sulfur to total sulfur concentration ratios and **S to **S 
isotope ratios were measured and interpreted. In almost all instances 
essentially all of the oxidation was found to occur during the first 
few kilometers of plume transit and even when plumes were fol- 
lowed for more than 70 kilometers. In the coal-fired plumes the 
extent of oxidation seldom exceeded 4 percent, one-third of which 
could be attributed to primary sulfate production during the combus- 
tion of the coal. In the oil-fired plumes the extent of oxidation was 
approximately twice that observed for coal. However, the primary 
production of sulfate is much more variable and probably higher 
during oil-fired operations and could account for some of the appar- 
ent difference observed for the atmospheric oxidation. In addition, 
there is some indication that sulfate could be dropping out of the 

wer plant plumes which might cause observations of sulfate 
‘ormation to appear to be less than their true values. 


23259 (BNWL-SA—5645) Direct-inlet mass spectrometer for 
real-time analysis of particulate contaminants in air. Stoffels, J.J.; 
oy gt C.R. (Battelle Pacific Northwest Labs., Richland, Wash. 
(USA)). 25 Jun 1976. Contract E(45-1)-1830. 12p. (CONF-760852— 
1). Dep. NTIS $3.50. 

From 7. international mass spectrometry conference; Flor- 
ence, Italy (30 Aug 1976). 

A direct-inlet mass spectrometer developed for use in air 
pollution research is described. Goals of the development effort 
which were achieved include: an air inlet with a large effective 
sampling capacity; a dispersive mass analyzer to permit future simul- 
taneous measurement of multiple ion beams; a detector which can 
measure the ion current due to airborne particles within a three- 
decade range of physical diameter; and a complete instrument which 
is small enough to be transported to different sites. 


23260 (UCRL—78392) Theoretical model of global tropospheric 
OH distributions. Chang, J.S.; Wuebbles, D.J. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 12 Oct 1976. Con- 
tract W-7405-ENG-48. 12p. (CONF-761118—1). ~~. NTIS $3.50. 

From Symposium on the non-urban tropospheric composi- 
tion; Hollywood, Florida, United States of America (USA) (9 Nov 
1976). 


It is easy to estimate that the HO/sub x/ species (OH, HO» 
and H2O2) have very short lifemes in the troposphere (on the order 
of a few seconds for OH and 10* seconds for HO/sub x/ = OH + 
HO, + H2O2). Based on this fact it is possible to derive a good 
estimate of the two dimensional (latitudinal and vertical) global 
distribution of tropospheric OH through quasi-equilibrium analysis. 
Diurnal OH concentrations for various latitudes and seasons were 
derived from measurements of temperature, water vapor, methane, 
carbon monoxide and ozone. These OH concentrations were then 
used to determine the tropospheric chemical lifetime for a number of 
halocarbons based on chemical degradation by OH radical reactions. 
These chemical lifetimes are important in determining possible alter- 
nates for currently used fluorocarbons. 


23261 (UCRL—78685) Application of satellite image analysis to 
transport and ition studies of dust storm aerosol. Porch, W.M.; 
Lovill, J.E. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). Aug 1976. Contract W-7405-ENG-48. 27p. (CONF- 
761202—1). Dep. NTIS $4.00. 

From Topical meeting of the Optical Society of America; 
Williamsburg, Virginia, United States of America (USA) (13 Dec 
1976). 

Studies of wind-blown dust have focused on mechanisms of 
aerosol generation, suspension by wind, and subsequent transport 
and deposition. To better understand these mechanisms, experiments 
have been conducted in which fast response aerosol light scattering 
measurements were taken in conjunction with fast response measure- 
ments of vertical and horizontal wind profiles. To supplement these 
data, we have analyzed LANDSAT satellite image data taken 
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during a Texas dust storm under cloudless conditions. Much can be 
learned about the aerosol and its transport properties from analyses 
of the decrease in light scattering from suspended dust transported 
across a reservoir approximately 150 kilometres from our measure- 
ment site. The purpose of this paper is to compare the conclusions 
drawn from these two data sets. A good comparison was found 
between deposition velocities and measurements of aerosol surface 
deposition velocities. 


23262 (ORNL-tr—4231) Comparison of calculated and measured 
maximum aboveground air pollutant concentrations and their respec- 
tive distances from the source of release of large power plants. Fortak, 
H. Translated by R.G. Mansfield from Staub-Reinhalt. Luft; 29: No. 
12, 493-498(Dec 1969). 18p. Dep. NTIS $3.50. 

A simplified version of the theory of atmospheric diffusion is 
applied to simulate maximum ground-level SO2 concentrations mea- 
sured near large fossil-fuel power plants. The results depend strongly 
on the special form of the plume rise formula. Neither Csanady’s 
original eumte nor the new optimized version of it give satisfactory 
results. A slight modification of the exponent in the optimized 
Csanady-formula however seems to simulate the measurements in 
the best way. 


23263 Photooxidation of sulfur dioxide on the surface of magne- 
sium oxide. Lin, M.J.; Lunsford, J.H. J. Phys. Chem.; 79: No. 9, 892- 
897(24 Apr 1975). 

The photooxidation of sulfur dioxide on the surface of magne- 
sium oxide in the presence of adsorbed water vapor and oxygen or 
nitrous oxide is studied in relation to the chemistry of atmospheric 
aerosols. Water reacts with adsorbed SO: to increase the concentra- 
tion of sulfite ions and monodentate sulfito complexes. Subsequent 

hotolysis leads to the formation of sulfite ion. Molecular oxygen or 

2O serve as electron scavengers, thus increasing the surface con- 
centration of sulfite. The greater stability of sulfite ion on surface s 
relative to aqueous solutions is attributed to the lack of mobility in 
the adsorbed water. The half-life of the surface sulfite is greater than 
10 hr at 25 C but drops off to 0.5 min at 100 C. 


23264 Kinetic processes in Escherichia coli membranes and cells: 
a laser photolysis study using derivatives of pyrene. pase» M.; Kulpa, 
C.F.; Thomas, J.K. (Univ. of Notre Dame, IN). Biochim. Biophys. 
Acta; 426: 711-722(1976). 

Pyrene and several derivatives of pyrene are used to investi- 
gate photo-induced kinetic processes in whole cells and membranes 
extracted from Escherichia coli. A mutant of E. coli was used 
which, under appropriate growth conditions, produced a complete 
or incomplete lipopolysaccharide in the outer membrane. The 
pyrene derivatives used were; pyrene sulfonic acid, pyrene butyric 
acid and the ester of pyrene butyric acid and 10-hydroxydecanoic 
acid. The pyrene chromophore was excited by the ultraviolet pulse 
from a Q switch, frequency-doubled, ruby laser. The lifetimes of the 
pyrene fluorescence in the presence of the quenchers Os, thallous ion 
(TI* ), I- and CHsNO:2 were measured and tabulated as second order 
rate constants. For the most part the quenching rate constants were 
much lower than the corresponding values observed in simple non- 
viscous solution, e.g., ethanol. This is interpreted as being due to the 
location of the probe within the membrane. The membrane inhibits 
the movement of the quenchers to the excited state. Cell membranes 
containing complete lipopolysaccharide showed significantly lower 
quenching rates for the probes pyrene and pyrene sulfonic acid than 
cell membranes with incomplete lipopolysaccharide. From an analy- 
sis of the kinetic data it is suggested that pyrene and pyrene sulfonic 
acid are located near and under lipopolysaccharide and close to 
membrane proteins. On the other hand, no effect of lipopolysacchar- 
ide composition was observed for the probes pyrene butyric acid and 
pyrene butyroyl decanoic acid. 


23265 Experimental verification of diffusion battery theory. Sin- 
clair, D.; Countess, R.J.; Liu, B.Y.H.; Pui, D.Y.H. (Energy Research 
and Development Administration, New York). J. Air Pollut. Control 
Assoc.; 26: No. 7, 661-663(Jul 1976). 

The diffusion battery, an assembly of circular tubes or rectan- 
gular channels, is one of the best devices available for measuring the 
size and size distribution of submicron aerosols in the diameter range 
0.002 to 0.2 $mu$m. The performance of these batteries is known 
from molecular diffusion theory, but until now has not been checked 
experimentally in this size range because of the lack of the necessary 
monodisperse aerosols. Experimental measurements on singly 
charged monodisperse aerosols from 0.01 $mu$m to 0.1 $mu$m are 
described using a General Electric and a Pollak condensation nucle- 
us counter to measure the aerosol penetration through the stages of a 
set of portable diffusion batteries in series. 11 refs. 


23266 Pollution control and oil industry. Schoenfellinger, H.W. 
(Oesterreichische Mineraloelverwaltung A.G., Vienna). Erdoel- 
Erdgas Z.; 92: No. 9, 308-310(Sep 1976). (In German). 

Author starts on the resolution of the United Nations on the 
environment which was passed in Stockholm in 1972. The targets of 
the IPIECA (International Petroleum Industry Environmental Con- 


ERA VOL. 2, NO. 9 


servation Association) and the CONCAWE (Conservation of clean 
air and water-Europe) are presented, and the organizational struc- 
ture of the department Environment as well as the activities of the 
OeMV's environment appointees are described. 


23267 Nitrogen oxide - a pollutant very much in the news. 
Lahmann, E. (Bundesgesundheitsamt, Berlin (Germany, F.R.). Inst. 
fuer Wasser-, Boden- und Lufthygiene). Umsch. Wiss. Tech.; 76: No. 
19, — 1976). (In German). 

refs. 


An overview is given on emission sources, trends, atmospher- 
ic concentrations, effects, and ambient air quality standards for 
nitrogen oxides. 


23268 Instruments for measuring, testing and analyzing gases and 
vapours that pollute the air. Poetschke, H. Wasser, Luft Betr.; 20: No. 
10, 530-534(Oct 1976). (In German). 

13 figs. 

No matter what the individual reasons are for investigati 
gaseous air pollutants in industry, in the laboratory and in researc 
work, some form of measuring and testing is always required. There 
are a number of developments in this modern field of technology. A 
report on the mode of action of these instruments is given here and 
illustrated by practical experience. 


23269 Dispersion of toxic particles emission from industry chim- 
neys. Popa, B.; Iancau, V. (Institutul Politehnic, Cluj (Romania)). 
Staub-Reinhalt. Luft; 36: No. 10, 401-405(Oct 1976). (In German). 

6 figs.; 13 refs. 

The dispersion of toxic particles in the atmosphere is ana- 
lysed, the draught of chimneys, the height of the gas jet, as well as 
the minimum necessary height of chimneys, according to some other 
technical —_. The ambient air concentration of the toxic parti- 
cles is also described according to atmospheric conditions and to the 
variety of the difficulties that appear when designing chimneys, 
concerning the stochastic character of maximum concentration in 
time and space. 


23270 Emission monitoring requirements: receipt of application 
and approval of alternative monitoring requirements. Fed. Regist. 
(Wash., D.C.); 41: No. 198, 44838-44839(12 Oct 1976). 

From Environmental Protection Agency. 

Two alternative monitoring requirements for sulfur dioxide 
and nitrogen oxides have been reviewed and approved for data 
reduction procedures to be used with wet-basis stack gas pollutant 
and oxygen monitoring data from fossil-fuel fired steam generators 
for use with new stationary sources regulated by 10 CFR 60. State 
control agencies may include these data reduction techniques in their 
Implementation Plans. (PCS) 


23271 Estimated relative abundance of chlorine nitrate among 
stratospheric chlorine compounds. Rowland, F.S.; Spencer, J.E.; 
Molina, M.J. (Univ. of California, Irvine). J. Phys. Chem.; 80: No. 24, 
2713-2715(18 Nov 1976). 

Reactions for the formation and for the removal of CIONO2 
from the stratosphere are discussed. Estimated (CIONO2)/(CIO) 
ratios are coupled with (CIO)(HCI) ratios to estimate the strato- 
spheric distribution of Cl among the chlorine species ClO, HCl, 

1ONOz2, and Cl. The most significant result of the calculations is 
that chlorine nitrate is demonstrated to be considerably less abundant 
than HC! at all stratospheric altitudes under all conditions. Reasons 
are proposed to explain why other stratospheric model calculations 
have predicted much larger CIONO2/HCI ratios. (DDA) 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 21823, 21863, 21872, 23292, 
23306, 23385, 23883 


23272 (CONF-750989—P3, pp 58-66) Tritium release strategy 
for a global system. Easterly, C.E.; Jacobs, D.G. (Oak Ridge Nation- 
al Lab., TN). Mar 1976. 

From International conference on radiation effects and tri- 
seis for fusion reactors; Gatlinburg, Tennessee, USA (30 

Pp ’ 

In Radiation effects and tritium technology for fusion reac- 
tors. 

A multi-compartment model of global hydrologic cycling is 
used as a basis for determining the relative effects of alternative 
modes of tritium discharge on the collective dose to the world 
population. Consideration of the various modes of discharge indi- 
cates that tritium releases to the atmosphere may give rise to as 
much as an order of magnitude less collective dose on a global basis 
than releases to surface waters. Other modes of discharge are com- 
pared. The influence on the comparative analysis of the assumpti 
and ie y known variables, such as the rate of conversion of 
tritiated hydrogen gas to tritiated water, are discussed. 
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23273 (CONF-750989—P3, pp 112-128) Containment and decon- 
tamination systems planned for the Tritium Research Laboratory 
building at Sandia Laboratories, Livermore. Gildea, P.D. (Sandia 
Labs., Livermore, CA). Mar 1976. 

From International conference on radiation effects and tri- 
spi for fusion reactors; Gatlinburg, Tennessee, USA (30 

In Radiation effects and tritium technology for fusion reac- 
tors. 

Sandia Laboratories, Livermore, is constructing a new facili- 
ty, the Tritium Research Laboratory, that incorporates containment 
and cleanup facilities which hold any tritium that is accidentally 
released rather than allow the material to be vented to the atmo- 


ffluent Recovery System (VERS). Ss pinay 
function of the GPS is to remove tritium and tritiated water A 4 
from the glove box atmosphere. The pri function of the S 
is to decontaminate the gas exhausted from the vacuum pumps in the 
building before venting this gas to the stack. 


23274 (CONF-760701—, pp 524-538) Terrestrial exposure path- 

ways: potential exposures of man from the environmental transport of 

™. — Hoffman, F.O; Kaye, S.V. (Oak Ridge National Lab., 
. 1976. 

From International symposium on management of waste from 
the LWR fuel cycle; Denver, Colorado, United States of America 
(USA) (11 Jul 1976). 

In Proceedings of the international symposium on the man- 
agement of wastes from the LWR fuel cycle. 

In this analysis of the nuclear fuel cycle the principal terrestri- 
al exposure pathways to man are identified for the normal release of 
airborne wastes from a model uranium mill; model uranium conver- 
sion, enrichment, and fuel fabrication facilities; model light-water 
reactors; and a model fuel-reprocessing plant. The potential impor- 
tance of an exposure pathway is determined by relating the calculat- 
ed maximum individual exposure to the recommended dose limits of 
the International Commission on Radiological Protection, the pro- 

LWR fuel-cycle standards issued by the U.S. Environmental 

tection Agency, and the LWR design objectives promulgated by 
the U.S. Nuclear Regulatory Commission. results of this study 
are oo therefore site-specific investigations must be relied on in 
the final analysis before decisions relative to the implementation of 
— radiological protection measures and facility modifications 
are le. 


23275 (TID—27286) Nuclear energy: health impact of carbon-14. 
Pohl, R.O. (Cornell Univ., Ithaca, N.Y. (USA). Lab. of Atomic and 
= State Physics). 1976. Contract E(11-1)-3151. 23p. Dep. NTIS 

Estimates are presented on the carbon-14 generation rates in 
several reactor types and in peaceful nuclear explosions. The popula- 
tion radiation dose rate caused by light water reactor generated 
carbon-14 is estimated to be equal to resulting from ton-85 
and from tritium, if all is released. Because of the long half-life, the 
radiation dose commitment and the dose rate resulting from the 
environmental build-up of carbon-14 are considerably feoer than 
those of the two other radionuclides. 


23276 Plume depletion following postulated atmospheric plutoni- 
um dioxide releases. Gudiksen, P.H.; Peterson, K.R.; Lange, R.; 
Knox, J.B. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). Health Phys.; 31: No. 2, 127-133(Aug 1976). 

An accidental atmospheric release of plutonium dioxide parti- 
cles from a nuclear facility may result in deposition of a major 
fraction of the particles within a few km downwind. Estimates of 
plume depletion as a function of distance were computed using the 
atmospheric-diffusion particle-in-cell code. This le is capable of 
estimating the atmospheric transport, diffusion, gravitational settling, 
and dry deposition of the PuO: particles within a three-dimensional 
grid under conditions of boundary layer, stratified shear flow. The 
calculations show the effect on plume depletion of varying the 
source height, the particle size, and the type of vegetation. Pasquill F 
stability was chosen for applicability to nuclear facility safety analy- 
ses. fraction of activity remaining in the plume at a given 
distance increases with source height and is inversely affected by 
surface roughness. For submicrometer particles emitted at a height 
of 10 m, the fraction remaining air-borne at 30 km downwind is 
about 0.5 over agricultural land covered with low growing, densely 
planted leafy vegetables and only 0.2 over bushland. 


REGULATIONS 


REFER ALSO TO CITATION(S) 21619, 23313, 23412 


and environmental coordination act. 


23277 (PB—246660) Implementation plan review for Michigan 


required by the energy 
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(Argonne National Lab., Ill. (USA)). Feb 1975. Contract W-31-109- 
ENG-38;EPA-IAG-D5-0463. 53p. (EPA—450/3-75-003). Dep. 
NTIS $4.50. 

Section IV of the Energy Supply and Environmental Coordi- 
nation Act of 1974 (ESECA) requires EPA to review each State 
Implementation Plan (SIP) to determine if revisions can be made to 
control regulations for stationary fuel combustion sources without 
interfering with the attainment and maintenance of the national 
ambient air quality standards. This document, which is also required 
by Section IV of ESECA, is EPA's report to the State indicating 
where regulations might be revised. 


23278 Energy related authority. Temporary suspensions, compli- 
ance date extensions, and one year postponements for power plant shut 
downs; requirements. Train, R.E. Fed. Regist. (Wash., D.C.); 40: No. 
82, 18438-18445(28 Apr 1975). 

Proposed changes in the temporary ag ae en compliance 
date extensions, and one-year postponements for power plant shut- 
down requirements are announced. The changes affect applicability, 
some definitions, address of regulatory offices, compliance date 
extensions, temporary suspension, sources ordered to burn coal 
which are not eligible to apply for either a compliance date exten- 
sion or a temporary suspension, petitions by air pollution control 
agencies, one-year postponement for power plant shutdown, and 
general requirements. 


23279 Petroleum refinery sulfur recovery plants. Fed. Regist. 
(Wash., D.C.); 41: No. 193, 43866-43874(4 Oct 1976). 

From Protection of Environment, 40CFR60, Environmental 
Protection Agency. Standards of performance for new stationary 
sour 


ces. 

Under authority of Section III of the Clean Air Act new 
standards of performance are proposed for new, modified, or recon- 
structed petroleum-refinery sulfur-recovery plants. A new reference 
method to be used for determining emissions of hydrogen sulfide and 
reduced sulfur compounds from these plants is also proposed. (PCS) 


23280 Measurement of photochemical oxidants in the atmo- 
sphere: calibration of reference methods. Fed. Regist. (Wash., D.C.); 
41: No. 195, 44049-44057(6 Oct 1976). 

From Protection of the Environment, 40CFRS50, Environ- 
mental Protection Agency. 

The Environmental Protection Agency (EPA) is considering 
proposal of certain amendments to Appendix D of 40 CFR Part 50, 
which specifies a measurement principle and calibration procedure 
for the measurement of photochemical oxidants in the atmosphere. 
Specifically in question is the prescribed calibration procedure, 
which is based on determination of ozone (Os) with 1 percent 
neutral-buffered potassium iodide (NBKI). Subsequent to the pro- 
mulgation of this calibration procedure on April 30, 1971 (36 FR 
8186), evidence has accumulated which indicates that there are 
shortcomings with the NBKI procedure as presently specified, and 
that a revised version of the potassium iodide procedure or one or 
more other calibration procedures may be substantially superior to 
the current procedure. Accordingly, EPA intends to study and 
evaluate several alternative procedures for calibration of reference 
methods for photochemical oxidants. 


23281 Banned hazardous products: extension of date for filing 
comments: extension of date for promulgating rule or withdrawing 
proposed rule. Proposed revocation of regulation; extension of time for 
submitting comments. Fed. Regist. (Wash., D.C.); 41: No. 195, 44126- 
44127(6 Oct 1976). 

From Commercial Practices, 16CFR1150, 1500, Consumer 
Product Safety Commission. Lead-based paint and certain consumer 
products bearing lead-based paint; certain lead-containing paint, toys 
and other articles bearing such paint intended for use by children. 

The purpose of this notice is to announce the extension until 
April 1, 1977, of the period of time within which the Consumer 
Product Safety Commission is required to either promulgate or 
withdraw the consumer product safety rule regarding lead-based 
paint proposed on August 10, 1976. This notice also announces that 
the period of time for submitting written comments on the August 10 
proposal is extended until October 26, 1976. 


23282 Proposed rule making: aircraft noise measurement and 
evaluation tions. Fed. Regist. (Wash., D.C.); 41: No. 209, 
47342-47377(28 Oct 1976). 

From Federal Aviation Administration, 14CFR36, Dept. of 
Transportation. 

The proposed rule primarily concerns test procedure amend- 
ments which would govern the specifics of conducting and reporting 
noise certification tests. It would neither raise nor lower the pre- 
scribed noise levels and would not require additional tests to be 
performed during the certification process. As a result, there would 
be little or no change in the noise levels of aircraft certificated to the 

rule and there would be no anticipated change (either 
increasing or decreasing) in the amount of fuel used to conduct the 
tests or the amount of engine emissions produced during the tests. 
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Since the proposed rule would require no additional limitations on 
their in-service operations or performance, no increase in fuel usage 
or emissions is anticipated to result from aircraft certificated to the 
pro standard. The FAA proposes to make the proposals appli- 
cable to each noise certification test conducted after March 31, 1977, 
or 30 days after publication of the final amendment, whichever 
occurs later. 


23283 Proposed regulations submitted by the Environmental Pro- 
tection Agency to the FAA: moise abatement minimum altitudes for 
turbojet-powered airplanes in terminal areas; turbojet-powered air- 
planes. Decision not to prescribe requlations: delayed landing flap 

. Fed. Regist. (Wash., D.C.); 41: No. 230, 52393-52402(29 


Nov 1976). 

From Federal Aviation Administration, 14CFR91, Dept. of 
Transportation. 

The Federal Aviation Administration has determined not to 
prescribe the proposed amendment to the FAA Regulations as 
submitted by the Environmental Protection Agency (40 F.R. 1072) 
on January 6, 1975, regarding noise abatement minimum altitudes for 
civil turbojet-powered airplanes. Instead, an internal directive is 
being issued aimed at the air traffic control function, which is 
designed to firmly integrate safety, fuel conservation, and noise 
abatement objectives into a single national program. It provides the 
flexibility needed to allow and encourage change with experience. 
(PCS) 


ENVIRONMENTAL SCIENCES, 
TERRESTRIAL 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 23327 


23284 (CONF-760580—1) Need for broad-based studies of natu- 
ral populations of small mammals. Snyder, D.P. (Massachusetts 
Univ., Amherst (USA)). 1976. Contract E(11-1)-3329. 4p. Dep. 
NTIS $3.50. 

From Symposium on populations of small mammals under 
natural conditions; Linesville, Pennsylvania, United States of Amer- 
ica (USA) (14 May 1976). 

Broad-based studies of free ranging “etapa of small mam- 
mals are discussed. It is pointed out that t studies are expensive 
and time-consuming, and are best handled as team research projects, 
appropriately planned and funded. There are certainly problems in 
organizing a research team and in funding such a project; and there 
is a risk that the objective would not be met; but the potential for 
enhancing our knowledge of the way populations of a selected 
species (or several species) function could justify a well-planned 
program. 


23285 (EDFB/IBP—75/6) Mathematical methods of analysis of 
linear models: a documentation of the Linear Ecosystem Analysis 
Package (LEAP). Kercher, J.R. (Oak Ridge National Lab., Tenn. 
(USA)). Jan 1977. Contract W-7405-ENG-26;EDFB-US-IBP;NSF- 
AG-199-BMS-76-00761. 134p. Dep. NTIS $6.00. 

Linear compartment modeling has been an important tool in 
the biological sciences since the introduction of tagged elements and 
tracer research. This report is designed to provide the reader with a 
self-contained discussion of the linear compartmental problem in- 
cluding a discussion of the basic differential equation, its solution, the 
eigenvalue and eigenvector approach to the solution, and the meth- 
odology for the sensitivity analysis of various aspects of the solution. 
In addition to discussing the basic mathematical problems, this 
report documents LEAP (Linear Ecosystem Analysis Package). 
LEAP is composed of seven separate computer codes designed to 
perform the basic analyses useful in linear compartmental analysis. 


23286 (ORNL-tr—4269) Sewage organisms pathogenic to ani- 
mals. Dedie, K. Translated by H. Tobias from Staedtehygiene; 6: No. 
9, 177-180(1955). 8p. Dep. NTIS $3.50 

The possibilities of contaminating domestic animals with 
pathogenic bacteria or parasites as the result of using sewage as 
jaca irrigation water, or in the preparation of animal feeds are 
iscussed. 


23287 (ORNL-tr—4254) Experiment to judge the city climate of 
Hamburg using the dissemination of epiphytic lichens. Ruge, U.; 
Foerster, D. Translated by S.D. Blalock Jr. from Staedtehygiene; 21: 
No. 2, 30-32(1970). 6p. Dep. NTIS $3.50. 

The dissemination of epiphytic lichens in the metropolitan 
area of Hamburg during a ten year period were studied in relation to 
changes in air pollution, moisture conditions, and the metabolic 
characteristics. A zoning effect was observed of the following type: 
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from the nearly lichen-free city center (lichen-desert) towards the 
outskirts of the city the number of lichen carrying trees increases as 
well as the coverage on each tree by the bark-lichen, Lecanora varia, 
(Ehrh). In the outskirts of the aa the leaf-lichen, Parmelia phy- 
sodes, starts the so-called fight-zone. The normal-zone of the lic’ 

starts only outside of the actual city area with the appearance of leaf- 
lichens like Evirna prunastri (L.) and Parmelia furfuracea (L.). 


23288 (ORNL-tr—4253) Primary productivity of the forest. 
Lemee, G. 1974. Translated by M. Gerrard from pp 135-153 of 
Ecologie forestiere. 17p. — NTIS $3.50. 

The productivity of forests, in its economic concept, has long 
been the subject of study and of measurements by sylviculturists 
who are interested in the production of useful wood and expressing 
it in cubic meters of hard wood per hectare. For some ten years, 
biological research has been directed toward application to forests of 
the concept of biological productivity, or biomass, which can be 
defined as the amount of living matter formed in a given time on a 
definite area. Methods used to measure primary productivity are 
discussed. 


23289 Change of wetting of the subsoil by effect of mineral oil. 
Stegemann, W. Gas- Wasserfach, Wasser - Abwasser; 117: No. 6, 256- 
258@un 19° 1976). (In German). 

13 refs. 

The simultaneous flow of water and mineral oil in the pore 
space of the sediments is reported and it is shown that longer effects 
of mineral oil on the soil can reverse the wetting ratios. The 
chemistry of the soil plays an essential role in the changing of 
wetting. Mineral oils can also penetrate through layers which are 
practically impermeable to water. 


RADIOMETRIC TECHNIQUES 


23290 (CONF-761031—3) Natural and man-made radionuclide 
concentrations in Tennessee soils. Oakes, T.W.; Shank, K.E.; Easter- 
ly, C.E. (Oak Ridge National Lab., Tenn. (USA)). 1976. Contract 
W-7405-ENG-26. 13p. Dep. NTIS $3.50. 

From 10. midyear symposium for Health Physics Society; 
pon York, New York, United States of America (USA) (11 Oct 
1976). 

Soil samples from sites in eastern and central Tennessee, at 
distances from 35 to 210 km from the Oak Ridge National Laborato- 
ry, have been analyzed to determine their radionuclide composition. 
The soils were analyzed for naturally-occurring, 1 radionuclides and 
the now unbiquitous man-made radioisotopes Co, ®Sr, '*Ru, 
125Sb, and '°7Cs present due to fallout from weapons tests. The 
radioanalyses consisted of a combination of gamma-ray spectroscopy 
and radiochemical separation techniques followed by analyses using 
solid-state and low-level beta detectors. The results are used to 
quantify the natural external exposure conditions for the population 
surrounding the Energy Research and Development 
Administration's Oak Ridge facilities. 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 22721 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


23291 (BNWL-SA—5786) Reconcentration phenomenon of ra- 
dionuclide chain migration. Burkholder, H.C.; Cloninger, M.O. (Bat- 
telle Pacific Northwest Labs., Richland, Wash. (USA)). 1976. Con- 
tract E(45-1)-1830. 27p. (CONF-761109—2). . NTIS $4.00. 

From 69. annual meeting of the AICHE; Chicago, Illinois, 
United States of America (USA) (28 Nov 1976). 

The potential reconcentration of radionuclide decay products 
during their transport by flowing groundwater from underground 
geologic nuclear waste disposal sites to the biosphere is analyzed. 
The calculations show that the predicted maximum (but not the 
average) nuclide discharge rates to the biosphere for certain nuclides 
in particular disposal environments can increase above their corre- 
sponding values for surface storage. Both the magnitude and range 
of occurrence of the phenomenon are complex functions of the 
adsorption properties of the geologic medium, the migration path 
length to the biosphere, the leach rate of the waste form, and the 
half-lives of the nuclides. The results of this investigation emphasize 
the importance of performing a thorough and comprehensive safety 
analysis of nuclear waste management systems and the need to 
establish the acceptability criteria for geologic isolation systems with 
great care. 


23292 (CONF-761031—2) 
sioned nuclear facilities 


Radiological assessment of decommis- 
facilities. Dickson, H.W.; Cottrell, W.D. (Oak Ridge 
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Den NTIS $3.50 Tenn. (USA)). 1976. Contract W-7405-ENG-26. 6p. 
From iO. ‘midy ear symposium for Health Physics Society; 
170). York, New York, United States of America (USA) (11 Oct 


A radiological survey of the former Middlesex Sampli 
Plant, Middlesex, New Jersey, has been completed. The surve' 
property served as a uranium ore sampling plant d the 1940's 
and early 1950's. It was released for unrestricted use in in 1967 follow- 
ing a radiological survey by the Atomic Energy Commission and is 
now a reserve training center for the U. S. Sixth Motor 
Transport Battalion. The present survey was undertaken to deter- 
mine whether the existing radiological status of the property is 
consistent with current health standards and radiation protection 
practices. The radiological survey included measurement of residual 
alpha, beta, and gamma contamination levels, radon and radon 
daughter concentrations in buildings, external radiation 
levels on the site and on adjacent property, and radium concentra- 
tions in soil on the site and on adjacent property. 


23293 (IDO— 10065) 1975 RWMC core drilling program: a fur- 
ther investigation of subsurface radioactivity at the radioactive waste 
management complex. (Aerojet Nuclear Co., Idaho Falls, Idaho 
rg Idaho National Engineering Lab.). Jul 1976. 44p. Dep. NTIS 


This report describes a study conducted by ERDA and 
operating contractor, Aerojet Nuclear Company. The objectives of 
this study were to drill shallow core holes within the radioactive 
waste management complex (RWMC), using improved coring tech- 
niques and improved anti-contamination measures, and to avoid 

tential contamination of core materials. Core samples from the 
les were then subjected to radiochemical analysis for waste nu- 
clides, in an attempt to confirm possible waste nuclide migration. 


23294 (ORO—4700-3) Adsorption and diffsion of plutonium in 
soils. Progress report, April 1, 1976—December 1, 1976. Brown, D.A. 
(Arkansas Univ., Fayetteville (USA). ae of Agronomy). 1976. 
Contract E(40-1)-4700. 17p. Dep. NTIS $ 

Progress is reported on studies on ‘<a ‘diffusion of Pu in soils 
of various types and chemical composition and the adsorption- 
desorption relationships of Pu in soil-water systems. 


SOIL 
REFER ALSO TO CITATION(S) 21843, 21863, 23197 


TERRESTRIAL ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 23197 


23295 (HASL—310) Transfer of '*’Cs through the food chain to 
man. Evans, C.; Bennett, B.G. (Energy Research and Development 
Administration, New York (USA). Health and Safety Lab.). Oct 
1976. 100p. Dep. NTIS $5.00. 

Deposition, concentrations in diet, and body burdens of '*7Cs 
have been measured since 1954 at various sites throughout the 
world. This report is a compilation and updating of various fallout 
137Cs measurements and an interpretation of transfer properties of 
137Cs from deposition to diet and from diet to man. An empirical 
model is used to correlate deposition and diet data. Direct Proliar 
contamination, stored food supplies, and uptake from soil contribute 
to the dietary levels of *7Cs. The accumulation of '*7Cs by man is 
described by a single exponential model. The inferred biological 
half-times, 200 to days, are somewhat greater than the half-time 
of about 100 days obtained from shorter term studies. Differences in 
body burdens due to sex, age, and weight are discussed. During the 
period 1954 to 1974, the internal dose from fallout '*7Cs, based on 
average body burdens, is estimated to be 4 to 5 percent of the 21 
year radiation dose from *K. 


SITE RESOURCE AND USE STUDIES 
REFER ALSO TO CITATION(S) 21563, 21567, 22614 


23296 (RL—75-6145-1) Log structure at White Bluffs Landing, 
Franklin County, Washington: a case study in historical archaeology. 
Rice, D.G. (Idaho Univ., Moscow (USA)). 1976. Contract PO-RL- 
74-6628;PO-RL-75-6145. 60p. . NTIS $4.50. 

The U. S. Energy Research and Development Administration 
(ERDA) in meeting its obligations for historic preservation under 
Executive Order 11593 requested an archaeological assessment of an 
isolated log structure standing on the east bank of the Columbia 
River at White Bluffs Ferry Landing on the Hanford Atomic Works. 
The basic problem was to define the significance of the structure in 
terms of the history of the area. The Hudson's Bay Company 
transshipped goods from this point to Fort Colville via the Colville 


ENVIRONMENTAL SCIENCES, AQUATIC 


Road. During the Indian Wars of 1858 a military depot 
established at the site. Late in the nineteenth century settlers 
the Hanford Works ‘was established in 1943, Historical, ethn i 
the Hanford Works was established in 1943. Historical, 

phic, and archaeological lines of evidence are used to i 

proper place and significance of the log structure in 


REGULATIONS 


REFER ALSO TO CITATION(S) 23313 


ENVIRONMENTAL SCIENCES, 
AQUATIC 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 23327 


23297 (ORNL/NUREG—%8) Computer simulation model for the 
striped bass young-of-the-year population in the Hudson River. Eras- 
lan, A.H.; Van Winkle, W.; Sharp, R.D.; Christensen, S.W.; Goo- 
dyear, C.P.; Rush, R.M.; Fulkerson, W. (Oak Ridge National Lab., 
eg (USA)). Sep +z Tees W-7405-ENG-26;NRC-INA-40- 
7 es Dep. NTIS $ 

is report mee a daily transient (tidal-averaged), longitu- 
dinally an dinonnena (cross-section-averaged) computer simula- 
tion model for the assessment of the entrainment and impingement 
impacts of power plant operations on young-of-the-year populations 
of the striped bass, Morone saxatilis, in the Hudson River. 


23298 (ORNL/TM—5437) Critique and sensitivity analysis of 
the compensation function used in the LMS Hudson River striped bass 
models, Environmental Sciences Division publication No. 944. Van 
Winkle, W.; Christensen, S.W.; Kauffman, G. (Oak Ridge National 
Lab., Tenn. (USA)). Dec 1976. Contract W-7405- ENG. 26. 107p. 
Dep. NTIS $5.50. 

The description and justification for the com tion func- 
tion develo and used by Lawler, Matusky and Skelly Engineers 
(LMS) (under contract to Consolidated Edison Company of New 
York) in their Hudson River striped bass models are presented. A 
sensitivity analysis of this com tion function is reported, based 
on computer runs with a modified version of the LMS completely 
mixed (spatially homo - erm model. Two — of sensitivity 
anal were performed: a parametric study involving at least five 
levels for each of the three parameters in the compensation function, 
and a study of the form of the compensation function itself, involv- 
ing comparison of the LMS function with functions having no 

a at standing crops either less than or greater than the 
equilibrium standing crops. For the range of parameter values used 
in this study, estimates of percent reduction are least sensitive to 
changes in YS, the equilibrium standing crop, and most sensitive to 
changes in KXO, the minimum mortality rate coefficient. Eliminat- 
ing com tion at standing crops either less than or greater than 
the equilibrium standing crops results in higher estimates of percent 
reduction. For all values of KXO and for values of YS and KX at 
and above the baseline values, eliminating compensation at standing 
crops less than the equilibrium standing crops results in a greater 
increase in percent reduction than eliminating compensation at 
standing crops greater than the equilibrium standing crops. 


23299 Hydrological forecastings for optimal operations of coop- 
erating reservoirs. Bogardi, I. far Boden; 28: No. 9, 240-242(Sep 
1976). o German). 

1 fig.; 1 tab.; 17 refs. 

A control model which will minimize damage caused by 
fluctuations in the water level of the natural lake has been pr coat 
for a hydrological system consisting of a natural lake and two 
reservoirs situated upstream. The hydrological forecast, based on the 
Bayes method, refers to the changes which are expected in the water 
stages of the reservoirs in the month to follow. Solution of the 
system model with input, as mentioned, according to Bayes, results 
in the discharge control instructions for the three reservoirs. 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 21646 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 23291 
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23300 (CONF-750989—P3, pp 67-76) Tritium in surface water 
affected by nuclear facilities, July 1973—July 1975. Strong, A.B.; 
Brooks, I.G. Mar 1976. 

From International conference on radiation effects and tri- 
= weed for fusion reactors; Gatlinburg, Tennessee, USA (30 

1975). 

In Radiation effects and tritium technology for fusion reac- 
tors. 

Surface waters at 55 locations in the United States are cur- 
rently being monitored for tritium as part of EPA’s Environmental 
Radiation Ambient Monitoring System (ERAMS). The program is 
operated by the Office of Radiation Program's Eastern Environmen- 
tal Radiation Facility (EERF) in Montgomery, Alabama. Sites cov- 
ered include downstream locations from all of the nuclear power 
plants scheduled to become operational by 1978 as well as various 
AEC—ERDA facilities and national laboratories. This pro was 
designed to provide ambient tritium concentrations as affected by 
various nuclear facilities. Without the contribution from these 
sources, activity levels resulting from fallout and cosmic radiation 
would probably be below normal detection limits of 0.2 nCi/l] in 
most cases. Approximately 70% of the stations have detectable 
activity concentrations. The most significant influences noted by this 
monitoring system have been samples collected from (1) the Clinch 
River in Kingston, Tennessee, attributed to the Oak Ridge National 
Laboratory, (2) the Savannah River in Allendale, South Carolina, 
attributed to the Savannah River Plant, (3) Lake Robinson at Harts- 
ville, South Carolina, attributed to the H.B. Robinson Nuclear 
Power Plant, and (4) Humboldt Bay in Eureka, California, attributed 
to the Humboldt Bay Power Plant. Even at these locations estimated 
dose equivalents to the population have not exceeded one percent of 
the Radiation Protection Guide of 170 mrem/year for an average 
population dose. Data collected from these stations from July 1973 
to July 1975 are summarized. 


23301 (CONF-760701—, pp 539-553) Aquatic exposure path- 
ways: potential exposure of man from environmental transport of waste 
radionuclides. Soldat, J.K. (Battelle Pacific Northwest Labs., Rich- 
land, WA). 1976. 

From International symposium on management of waste from 
the LWR fuel cycle; Denver, Colorado, United States of America 
(USA) (11 Jul 1976). 

In Proceedings of the international symposium on the man- 
agement of wastes from the LWR fuel cycle. 

Radioactive wastes can reach the aquatic environment from 
normal liquid effluents of nuclear facilities, from acute accidental 
releases from such facilities, from transportation accidents, and from 
materials leached from underground disposal and transported to 
surface or well waters. Evaluation of aquatic exposure pathways 
requires knowledge of the release rates of the effluent, the chemical 
and physical form of the radionuclides, the type of receiving water 
(river, lake, estuary, ocean), and the usage of the waters by man. The 
potential aquatic pathways include drinking water, aquatic foods, 
swimming and boating, contaminated sediments, and crops and 
animal products from irrigated farms. Parametes and mathematical 
models for estimating exposure via these several pathways are dis- 
cussed, and sample calculations are presented. 


23302 (CONF-761031—4) Radionuclide accumulations in Clinch 
River fish. Oakes, T.W.; Easterly, C.E.; Shank, K.E. (Oak Ridge 
National Lab., Tenn. (USA)). 1976. Contract W-7405-ENG-26. 9p. 
Dep. NTIS $3.50. 

From 10. midyear symposium for Health Physics Society; 
1970) York, New York, United States of America (USA) (11 Oct 

Fish samples were collected from several locations above 
Melton Hill Dam, which is upstream from the liquid effluent release 
point of the Oak Ridge National Laboratory. The sampling locations 
were chosen to determine the accumulation of natural and man-made 
radionuclides in fish from areas in the Clinch River not influenced 
by the Laboratory’s liquid effluents. Bass, carp, crappie, shad, blue- 
gill, and other sunfish were collected; ten fish per species were 
composited to form a single sample for each location. The gamma- 
emitting radionuclide concentrations were determined by gamma- 
ray spectroscopy. Estimates of radiological dose to man subsequent 
to ingestion of these fish are made. 


23303 (COO—3563-40) Distributions of transuranic nuclides in 
the oceans; possibilities for their cycling. Bowen, V.T. (Woods Hole 
Oceanographic Institution, Mass. (USA)). 1976. Contract E(11-1)- 
3563;E(11-1)-2379. 18p. (COO—2379-8; CONF-7509174—1). Dep. 
NTIS $3.50. 

From Symposium on marine chemical aspects of water and 
air pollution; Grenoble, France (3 Sep 1975). 

The evidence appears to show that in oceanic water columns, 
in the sediments, and in organisms, plutonium and americium have 
been more or less separated. The pathways through the water and 
biota into the sediments are discussed. 


23304 (COO—3568-13) Plutonium and americum concentration 
along fresh water food chains of the Great Lakes, U.S.A. General 
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summary of progress, 1975—1976. Bowen, V.T. (Woods Hole Ocean- 
ographic Institution, Mass. (USA)). 1976. Contract EY-76-S-02-3568. 
37p. Dep. NTIS $4.00. 

Progress is a for studies on the distribution of long- 
lived transuranic nuclides and '*7Cs introduced into the Great Lakes 
by fallout deposits or in radioactive effluents from nuclear facilities. 
ae ng is placed on the content of '°7Cs, 7*1Am, 7°°Pu, Pu, and 
244Cm in plankton, fish, and sediments sampled in Lake Erie and 
Lake Ontario during 1975 and 1976. 


(UCRL—52160) Radiological dose to man through the 
marine pathway from reactor operations at Humboldt Bay, California. 
Noshkin, V.E.; Robison, W.L.; Harrison, F.L. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 22 Nov 1976. Con- 
tract W-7405-ENG-48. 28p. Dep. NTIS $4.00. 

Source-strength measurements and environmental samples 
taken at the Humboldt Bay Nuclear Reactor site near Eureka, 
California, since mid-1971 were used to evaluate the potential dose 
to man resulting from an aquatic release of radioactivity from the 
reactor. In this report, we provide an evaluation of individual and 
population dose through the marine pathways during 1972 and 1973 
computed by the methods recommended by the U.S. Nuclear Regu- 
latory Commission. 


23306 (UNI—544) United Nuclear Industries, Inc. reactor and 
fuel production facilities 1975 environmental release report. Cuc- 
chiara, A.L. —— (United Nuclear Industries, Inc., Richland, 
ae (USA)). 9 Mar 1976. Contract E(45-1)-1857. 24p. Dep. NTIS 


During calendar year 1975, an estimated total of 3,000,000 
pounds of waste materials and approximately 150 curies of radionu- 
clides were discharged to the environs in liquid effluent streams 
emanating from United Nuclear Industries, Inc., operated facilities. 
During the same period, approximately 1,700,000 pounds of reported 
waste materials, including 34,000 curies of reported radionuclides, 
were discharged to the atmosphere from United Nuclear Industries, 
Inc., operated facilities. Superscript numbers reference explanatory 
notes contained at the end of the report. 


WATER 
REFER ALSO TO CITATION(S) 21863 


AQUATIC ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 23302, 23304, 23305 


23307 (CONF-750989—P3, pp 77-95) Fixation and long-term 
accumulation of tritium from tritiated water in an experimental aquat- 
ic environment. Strand, J.A.; Olson, P.A.; Templeton, W.L. (Battelle 
Pacific Northwest Labs., Richland, WA). Mar 1976. 

From International conference on radiation effects and tri- 
tium technology for fusion reactors; Gatlinburg, Tennessee, USA (30 
Sep 1975). 

In Radiation effects and tritium technology for fusion reac- 
tors. 

The accumulation of tritium in selected freshwater biota was 
studied in a 10 m diameter concrete-lined pond at the US ERDA 
Hanford Project. Tritium as tritiated water was introduced for 8 
months continuously in the replacement water at a concentration of 
1 wCi per liter; and water, biota (carp, clams, crayfish, periphyton, 
pondweed), and sediments were sampled on a predetermined sched- 
ule. The pond was maintained on uncontaminated replacement 
waters for an additional eight months to determine the rate of 
elimination from the ecosystem. Loss of tritium from pond waters 
occurred exponentially with time with less than 10% of the final 
equilibrium concentration remaining after the first month. Rate of 
loss of tritium from both animal and plant species was also rapid, 
with animal forms generally eliminating their respective tritium 
burdens more rapid!y than plant forms. Sediments tended to lose 
tritium more slowly. 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 22493 


23308 (BMFT-FB-M—75-05) Exchange studies in the Kiel 
Bight. Hubrich, L.M.; Schott, F. (Bundesministerium fuer Forschung 
und Technologie, Bonn (Germany, F.R.)). Nov 1975. 25p. (In 
German). INIS. 

9 figs.; 2 tabs.; 4 refs. Available from ZAED. 

The knowledge of exchange and mixing parameters and their 
dependence on meteorological and oceanographic factors in coastal 
waters plays a predominant role in the estimation of the capacity of 
those areas for waste water and waste heat. On this subject experi- 
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mental investigations are carried out in the Kiel Bight, part of the 
Western Baltic. The paper reports about dye mixing experiments, 
about the development of a combined aircraft-ship measuring 
method and about experimental results with low wind velocities and 
low current velocities. On the basis of measured horizontal surface 
temperature distributions an estimation of the local heat load in the 
inner Kiel Fjord from the cooling water of a power plant is also 
given. 


23309 (DEU—76-2) Heat load plan Weser 1974. (Arbeitsge- 
meinschaft der Laender zur Reinhal: der Weser, Bremen (Ger- 
many, F.R.)). 1974. 23p. (In German). INIS. 

7 figs.; 7 tabs.; 9 refs; 10 apps. Available from ZAED. 

The thermal load plan has been set un -~ estimate the present 
and future changes of temperature ratios in the Weser due to 
introduction of warm water. A principal difference was made be- 
tween the Upper and Middle Weser the Lower Weser. From the 
considerations presented and the calculated temperature longitudinal 
sections, the following results can be concluded: the determining 
influence on the water tr ny of the Weser in the Upper and 
Middle Weser is the power plant chain Wuergassen, Grohnde (from 
1980), Veltheim, Heyden, Robert Frank and Hastedt, and in the 
Lower Weser the power plants Niedervieland (from 1980), Hafen, 
Kloeckner, Mittelsbueren, Farge and Esenshamm. At present (load- 
ing conditions 1972), the permissible water temperatures cannot be 
maintained at low river discharge in the Weser in Summer, Autumn 
and Winter as the necessary cooling towers are partly missing. The 
loading conditions for 1980/85, assuming that cooling towers with 
drainage cooling are used for all large power plants on the Upper 
and Middle Weser, show that the maximum temperature of 28° Tor 
the Summer loading condition will not be exceeded. The drainage 
cooling of all large power plants on the Upper and Middle Weser, 
assumed for the calculation, is not sufficient for the Autumn and 
Winter loading conditions 1980/85 in order to keep the water 
temperatures within the heating span of At = 3 degrees. The thermal 
load must be adapted through them to the needs of the waters. The 
losses due to evaporation on the Upper and Middle Weser, referred 
to Qo - 66.5 m*/s at the level of fe ede, are for 1972 about 2%, for 
1980 about 5% and for 1985 almost 7%. The evaporation losses for 
the Lower Weser are insignificant. In setting up the thermal load 
plan Weser, a general heating span of At = 3 degrees and a 
maximum temperature in the waters of 28°C or At = 2 degrees and 
26°C as maximum temperature in the brackish water region of the 
Lower Weser is taken as basis. 


23310 Effets thermiques de la centrale nucleaire Gentilly 1. 
(Thermal effects of Gentilly-1). Vaillancourt, G.; Couture, R.; La- 
coursiere, E.; Dube, J. (Quebec Univ., Trois-Rivieres (Canada)). 
Montreal; Les Presses de l'Universite du Quebec (1976). 219p. (In 
French). 

104 refs. 

The effects of thermal effluents from Gentilly-1 on physical, 
chemical, bacteriological and malacological characteristics of neigh- 
boring waters of the St. Lawrence have been studied. 


23311 Comparative study of two mathematical models in the 
analysis of Gentilly thermal effluents. Marche, C.; Robillard, L. 
(Ecole Polytechnique, Montreal, Quebec (Canada)). Can. J. Civ. 
Eng.; 3: No. 1, 119-125(Mar 1976). (In French). 

Infrared photographic data of the hot water plume at the 
Gentilly nuclear powerplant were obtained from an aerial survey of 
the St. Lawrence River. Important parameters such as the longitudi- 
nal decrease of temperature or lateral spread of the rejected water 
became available together with hydraulic and thermal ambient con- 
ditions. At first, a three-dimensional model was applied to the actual 
volume of water rejected, and it predicted a dilution rate much 
higher than the actual one. The use of a different geometric scheme 
has reduced the a between predicted and actual values. The same 
scheme has been tried on a two-dimensional model. The two- 
dimensional approach is justified by consideration of the bottom 
topography. The discussion of results concerns: first, the establish- 
ment of an adequate geometric scheme and second, the error 
brought by the two-dimensional approach. 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 22654 


REGULATIONS 


REFER ALSO TO CITATION(S) 21648, 23291 


23312 oe Manual of laws, regulations, and 
institutions for control of ground water pollution. Final report. Lehr, 
J.H.; Pettyjohn, W.A.; Bennett, T.W.; Hanson, J.R.; Sturtz, L.E. 
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(National Water Well Association, Worthington, Ohio (USA). 
Model Law Task Force Committee). Jun 1976. 363p. NTIS. 

This manual covers ground water pollution problems broadly. 
It does not limit itself to the specific subject areas of the Safe 

Water Act of 1974 and should not be confused with the 

Underground Injection Control Program promulgated under the 
Safe Drinking Water Act. It is by design not comprehensive in 
detail, since it is intended for use by the layman as much as 
agency interested in examining its state laws and re; 
manual is intended for use on the state and local levels ~ people 
concerned with ground water quality. It is not a report of problems; 
its purpose is, rather, to supply a range of suggestions for ground 
water pollution control, primarily in the form of regulatory provi- 
sions. 


23313 Hazardous materials regulations: interim publication. Fed. 
Regist. (Wash., D.C.); 41: No. 188, 42364-42638(27 Sep 1976). 

From Transportation, 49CFR171—177, Materials Transporta- 
tion Bureau, Dept. of Transportation. 

These regulations govern transportation of hazardous materi- 
als in commerce. Lists and classification of materials are given with 

uirements for shipping papers, package marking, labeling, and 

vehicle placarding. Special handling regulations are prescribed for 
poisonous materials, etiologic agents and radioactive materials for 
ships, railways, and aircraft. ( PCS) 


23314 Self-propelled vessels carrying bulk liquefied gases: pro- 
posed standards, Fed. Regist. (Wash., D.C.); 41: No. 193, 43822- 
43856(4 Oct 1976). 

From Coast Guard, 46CFR31, 34, 54, 98, 154, Dept. of 
Transportation. 

The Coast Guard is considering adding to the rules concerned 
with tank vessels, design, inspection, construction, equipment, and 
operating requirements for self-propelled vessels carrying bulk lique- 
fied gases. Instructions are given for anyone wishing to participate in 
the rulemaking. (PCS) 


ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


SOCIAL AND ECONOMIC STUDIES 
REFER ALSO TO CITATION(S) 21955, 22613, 22628, 22634 


—— (BNWL—2084(RAP-6)) Systems methodology for assess- 
ing the demographic implications of energy dev it. Jacobsen, 
J.J. (Battelle Pacific Northwest Labs., Richland, Wash. (USA)). Sep 
1976. Contract E(45-1)-1830. 56p. Dep. NTIS $4.50 

The objective of the Pacific Northwest Regional Assessment 
Program is to estimate changes in the Region's environmental, 
socioeconomic, and health status that could result from various 
energy development or conservation scenarios. Battelle, Pacific 
Northwest Laboratories, uses a dynamic simulation model to help 
evaluate pertinent issues in the Northwest (Alaska, Idaho, Montana, 
Oregon, Washington, and Wyoming). One of the primary sectors of 
this model is the demographic sector, which provides the needed 
demographic information to other model sectors. Specifically, it 
traces the effects of various energy development scenarios on em- 
ployment and population growth. The demographic sector simulates 
the interactions among the population, birth rate, death rate, net 
migration rate, and jobs available in the Region from 1960 to 2020. 
The population is disaggregated so that age-specific birth and death 
rates, age-specific propensity to migrate, and age-specific labor force 
participation rates can be used. 


23316 (CONF-761103—16) Internalizing social costs in power 
plant siting: some exam for coal and nuclear plants in the United 
States. Peelle, E. (Oak Ridge National Lab., Tenn. (USA)). 1976. 
Contract W-7405-ENG-26. 27p. Dep. NTIS $4.00. 

From ANS winter meeting; Washington, District of Colum- 
bia, United States of America (USA) (15 Nov 1976). 

Selected aspects of the United States experience in one par- 
ticular type of energy development project, the siting of nuclear and 
fossil fueled power generating facilities, are examined in terms of 
how well community-level impacts are internalized. New institution- 
al arrangements being devised and new requirements being made at 
local, state, regional, and federal levels in response to these dissocia- 
tions of cost and benefits from large energy development projects 
are discussed. Selected examples of these new institutional responses 
are analyzed for adequacy and significance. 


23317 SS .-a Nuclear power stations and the 
environmeni. Guilhamon, J. Translated by M. Gerrard from Rev. Fr. 
Electr.; No. 236, 8-13(1972). 9p. Dep. NTIS $3.50. 
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The expanding need for sources of electric power in France is 
discussed and the safety of nuclear power plants is emphasized. 


23318 Reporter's summary of Workshop No. 10 highlights. 
Krebs-Leidecker, M. (Congressional Research Service, Washington, 
DC). pp 679-680 of In Capturing the sun through bioconversion. 
Washington, DC; Washington Center (1976). 
rom Conference on capturing the sun through bioconver- 

sion; Washington, District of Columbia, United States of America 
(USA) (10 Mar 1976). 

See CONF-760354—. 

The process of technology assessment and the environmental 
and social impacts of specific technologies are discussed. (JSR) 


23319 Economic and social impacts of large-scale utilization of 
renewable biomass energy. Dever, D.A. (Canada Grains Council, 
Winnipeg, Manitoba). pp 707-729 of In Capturing the sun through 
bioconversion. Washington, DC; Washington Center (1976). 

From Conference on capturing the sun through bioconver- 
sion; Washington, District of Columbia, United States of America 
(USA) (10 Mar 1976). 

See CONF-760354—. 

The possible economic and social impacts of large-scale bio- 
conversion processes in the ei Ty countries are examined, with 
particular reference to Canada. (JSR) 


23320 Reporter's summary of Workshop No. 11 highlights. 
Chew, B. (Federal Power Commission, Washington, DC). pp 731 of 
In Capturing the sun through bioconversion. Washington, DC; 
Washington Center (1976). 

From Conference on capturing the sun through bioconver- 
sion; Washington, District of Columbia, United States of America 
(USA) (10 Mar 1976). 

See CONF-760354—. 

The panel discussed the substantial economic and political 
problems in developing the potential of biomass and the need for 
pairing this development with a strong conservation program. (JSR) 


23321 International aspects of biomass conversion. McAllister, 
P. (National Science Council, Dublin). pp 766-780 of In Capturing 
the sun through bioconversion. Washington, DC; Washington 
Center (1976). 

From Conference on capturing the sun through bioconver- 
sion; Washington, District of Columbia, United States of America 
(USA) (10 Mar 1976). 

See CONF-760354—. 

The three most important aspects are cooperation on research 
and development, implications of using bioconversion technology on 
society’s food system, and technology transfer and innovation. The 
second aspect is discussed in detail with illustrations from Ireland's 
experience in using surplus potatoes to synthesize ethanol by biocon- 
version processes. (JSR) 


23322 Reporter's summary of Workshop No. 13 highlights. 
Laster, H. (National Science Foundation, Washington, DC). pp 783 
of In Capturing the sun through bioconversion. Washington, DC; 
Washington Center (1976). 

The international aspects of bioconversion are discussed pri- 
marily from its impact on the developing countries and the problems 
it may create for them. (JSR) 


ASSESSMENT OF ENERGY TECHNOLOGIES 
REFER ALSO TO CITATION(S) 21866 


23323 (BNL—21903) Overview of clustered nuclear siting and its 
technical aspects. Meier, P.M. (Brookhaven National Lab., Upton, 
N.Y. (USA)). Sep 1976. Contract EY-76-C-02-0016. 24p. (CONF- 
761032—1). Dep. NTIS $3.50. 

From Annual meeting of the Association of Engineering 
Geologists; Philadelphia, Pennsylvania, United States of America 
(USA) (6 Oct 1976). 

In recent years there has been growing discussion over the 
ability of new siting approaches to redress the increasing problems of 
nuclear plant location. This debate has focused largely on three 
alternatives to the conventional siting of nuclear reactors; floating 
offshore plants; underground siting; and nuclear energy centers 
(NECs) consisting of up to 40 reactors at a single site, and, possibly, 
including fuel cycle facilities within their perimeter. Congressional 
interest in energy centers, especially in view of concern over the 
proliferation of nuclear reactors throughout the country, and with 
the special problems of safeguards over fuel reprocessing and the use 
of plutonium as a reactor fuel, resulted in a mandate to the Nuclear 
Regulatory Commission to make a comprehensive analysis of the 
energy center concept. A common finding of all of the studies of the 
nuclear energy center concept thus far is that there appear to be no 
technical considerations that would clearly preclude energy centers. 
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With the one significant exception regarding the meteorological 
impacts of the concentration of heat and moisture releases to the 
atmosphere, engineering solutions would appear to be quite adequate 
to address any difficulties of environmental impact, electrical sys- 
tems management, water supply or construction management, and to 
keep the overall physical environmental impact of an energy center 
not significantly different to that of an equivalent number of dis- 
persed reactors. 


23324 (ORO—5017-1) Proceedings of a workshop on environ- 
mental y of the Gulf of Mexico, College Station, Texas, 
15—16 March 1976. (Texas Agricultural and Mechanical Univ., 
College Station (USA). Dept. of rm 1976. Contract 
E(40-1)-5017. 55p. (CONF-760363—). Dep. NTIS $4.50. 

From Conference on environmental joni phy in the 
Gulf of Mexico; College Station, Texas, United States of America 
(USA) (15 Mar 1976). 

A workshop was convened under the sponsorship of the 
Energy Research and Development Administration to define the 
most critical energy-related environmental problems in the Gulf of 
Mexico and develop the framework for a program of research to 
solve these problems. A major and immediate concern is activity 
related to the oil and gas industry: production, transportation (in- 
cluding potential superport construction), processing, and use of 
petroleum-derived fuels. The problems which might be posed by the 
development of other potential sources of energy, such as coastal 
and offshore nuclear power plants, were also given consideration. 
Several keynote speakers presented their thoughts on Gulf environ- 
mental problems from different points of view, and their remarks are 
recorded in Appendix I. 


23325 Reporter's summary of Workshop No. 12 highlights. Riley, 
B. pp 755 of In Capturing the sun through bioconversion. Washing- 
ton, DC; Washington Center (1976). 

From Conference on capturing the sun through bioconver- 
sion; Washington, District of Columbia, United States of America 
(USA) (10 Mar 1976). 

See CONF-760354—. 

The need to match man and his ecosystem, to learn how to 
minimize adverse environmental effects, and to define environmental 
impacts in advance of developing bioconversion technology was 
discussed. (JSR) 


ENVIRONMENTAL IMPACT STATEMENTS 


REFER ALSO TO CITATION(S) 21714, 22634 


BIOMEDICAL SCIENCES, BASIC 
STUDIES 


REFER ALSO TO CITATION(S) 23356 


23326 (CONF-761054— 1) Functional capacity and cryopreserva- 
tion of fetal rat pancreas in streptozotocin-diabetes. Brown, J.; Clark, 
W.; Molnar, I.G.; Kemp, J.; Mazur, P.; Mullen, Y.S. (California 
Univ., Los Angeles (USA); Oak Ridge National Lab., Tenn. (USA)). 
1976. Contract W-7405-ENG-26;NIH-G-AM-17980. 17p. Dep. 
NTIS $3.50. 

From 9. congress of the International Diabetes Federation; 
New Delhi, India (31 Oct 1976). 

The fetal rat pancreas has a marked capacity for growth and 
maturation in glucose responsivity after transplantation under the 
kidney capsules of adult rats. The optimal conditions for function of 
the organ are a 3-week period of growth in a normal rat before 
transfer to a diabetic animal. Under these conditions diabetes is 
completely reversed by one fetal pancreas, and glucose disappear- 
ance rate and plasma insulin response to glucose are normal. Shunt- 
ing of the venous drainage into the liver from fetal pancreases placed 
beneath the kidney capsule results in a marked improvement in 
diabetes control, and this technique may prove useful in experimen- 
tal or human a a. Cryopreservation of the fetal pancreas has 
been successfully accomplished and will serve as a useful adjuvant to 
this method of reversing experimental diabetes. 


23327. (LA-UR—76-1947) Applications of isotopes. Kirby- 
Smith, J.S. (Los Alamos Scientific Lab., N.Mex. (USA)). 1976. 
Contract W-7405-ENG-36. 17p. (CONF-760961—7). Dep. NTIS 


From Electro-optics laser conference and exposition; New 
York, New York, United States of America (USA) (14 Sep 1976). 
Current and potential applications of stable isotopes as tracers 
in a number of biomedical and environmental areas are discussed. It 
is pointed out that a wide variety of problems exist in these fields 
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whose solutions in principle are amenable to the isotopic approach. 
The number and diversity of these problems as well as the unique 
role stable isotopes can play in their solution illustrate the impor- 
tance of achieving and maintaining a broad inventory of isotopic 
species. Experience has demonstrated unequivocally an additional 
overriding requirement for widespread exploration of stable isotopes 
by the scientific and technical community, i.e., the need for low cost 


availability of the materials in quantity. Some representative applica- 
tions of *C, “C, N, ™N, 0, 170, and "*O are discussed. 


BEHAVIORAL BIOLOGY 
REFER ALSO TO CITATION(S) 23284, 23413 


23328 (CONF-760499—1) Temperature preferences of fish: a 
review and compilation of results. Coutant, C.C. (Oak Ridge National 
Lab., Tenn. (USA)). 1976. Contract W-7405-ENG-26. 12p. Dep. 
NTIS $3.50. 

From N. E. fish and wildlife conference; Harrisburg, Pennsyl- 
vania, United States of America (USA) (28 Apr 1976). 

This report briefly summarizes current information from field 
and laboratory studies on temperature selection by fish, and includes 
a tabulation of final temperature preferenda and upper and lower 
avoidance temperatures. 


23329 (LBL—5335) Effects of ACTH peptide fragments on 
memory formation. Flood, J.F.; Jarvik, M.E.; Bennett, E.L.; Orme, 
A.E. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
12 Jul 1976. Contract W-7405-ENG-48. 41p. (CONF-760693—1). 
Dep. NTIS $4.00. 

From Bicentennial neuropeptide conference; Philadelphia, 
Pennsylvania, United States of America (USA) (28 Jun 1976). 

The effects of peptides derived from ACTH on the formation 
of long-term memory were investigated in male mice. Post-training 
administration of ACTH/sub 4-10/-L-Phe; (ACTH-L) improved 
retention for both ive and active avoidance tasks. Administration 
of ACTH/sub 4-10/-D-Phe; (ACTH-D) impaired retention for both 
tasks. The optimum dose for ACTH-L was about 0.3 mg/kg; the 
optimum dose for ACTH-D was in the range of 1.0 to 3.0 mg-kg. 
Using the passive avoidance task, it was shown that either drug had 
to be administered within 60 min of training to be highly effective. 
The results show that ACTH may play a major role in memory 
processing, perhaps by facilitating essential protein synthesis at sites 
specific for the memory being established. 


23330 (ORO—4848-3) Grazing in juvenile stages of some estuar- 
ine calanoid Allan, J.D.; Heinle, D.R. (Maryland Univ., 
College Park (USA). Dept. of Zoology; Lawrence Univ., Appleton, 
Wis. (USA). Dept. of Zoology; Maryland Univ., Solomons (USA). 
Chesapeake Biological Lab.). 1976. Contract E(40-1)-4848. 28p. Dep. 
NTIS $4.00. 

The grazing of subadult stages of Acartia tonsa and A. clausi 

and Eurytemora affinis on natural particle distributions was investi- 
gated using animals from wild populations sorted into stages. Filter- 
ing rates and particle selection are compared for various stages from 
late nauplius through adult, using copepods and particles from the 
middle of Chesapeake Bay. Filtering rates increased continuously 
during development in Eurytemora but results were more variable 
with Acartia. Experiments on particle selection yielded results 
which in some cases conformed to the null hypothesis of no particle 
selection and in some cases indicated higher filtering rates and 
particle selection at or near the control biomass peak. Tables and 
graphs are presented to show results. (HLW) 
23331 Population structure and emergence activity patterns in 
Myotis thysanodes and M. lucifugus (Chiroptera:Vespertilionidae) in 
Northeastern New Mexico. O'Farrell, M.J.; Studier, E.H. (New 
5recn? — Univ., Las Vegas). Am. Nat; 93: No. 2, 368- 
76(1975). 


23332 Allogromia laticollaris: a foraminiferan with an unusual 
apogamic metagenic life cycle. Mc Enery, M.E.; Lee, J.J. (New York 
Univ., NY). J. Protozool.; 23: No. 1, 94-108(1976). 

The life cycles of 3 strains of Allogromia laticollaris, a 
monothalamous foraminiferan, have been studied. Each of the strains 
had a different, nonclassical, and basically apogamic, life cycle. The 
Cold Spring Harbor (CSH) strain regularly alternated between 2 
agamontic forms: agamont I (uninucleate and diploid) and agamont 
II (multinucleate and diploid). The complete life cycle took 26 days. 
Sexual reproduction was rare (0.01 percent) and autogamous. Small 
numbers of organisms also underwent budding, bi fission, and 
cytotomy. The life cycles of the Towd Point (TPA) and — 
sett (SIP) strains were comparatively abbreviated. Agamont II domi- 
nated their typical life cycles, which were completed in 16 to 18 
days. The life cycle of SIP was basically a continuous cycling of the 
agamont II phase. Approximately 75 percent of the schizozoites of 
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the TPA strain developed into agamont II. The other 25 percent 
alternated between agamont II and - WY" I phase. In the CSH 
strain schizozoites with approximately 8 (range 5 to 15) nuclei 
characterized newly fo: agamonts II. More nuclei (approximate- 
ly 25) were found in the other 2 strains. The nuclei in young 
agamonts II underwent rapid morphologic changes leading to a 
“mushroom-like” chromosome a) and extensive RNA syn- 
thesis. Nucleolar material accumulated at the nuclear periphery and 
eventually was discharged to the cytoplasm. Karyokinesis took place 
without the breakdown of the nuclear membrane. The single nucleus 
of young agamont I forms was proportionally quite large. The S: 
aay page ng early (2 to 5 days) in this part of the life cycle. 

A in the CSH strain formed a compact, subcortical, coarsely 

ular ring, while in the TPA it was cortical and differentiated 
into finely granular matrix with randomly distributed coarse - 
ules. During the G2 phase the nucleus became further enlarged and 
eventually amoeba-form. Intermediate stages in nuclear breakdown 
were not found. 


BIOCHEMISTRY 


REFER ALSO TO CITATION(S) 23024, 23042, 23329, 23345, 
23380, 23409 


23333 (BNL—21576) Reaction center complexes from green bac- 
teria. Olson, J.M.; Prince, R.C.; Brune, D.C. (Brookhaven National 
Lab., Upton, N.Y. (USA); Pennsylvania Univ., Philadelphia (USA)). 
1976. 19p. (CONF-760680—2). Dep. NTIS $3.50. 

From 28. chlorophyll-proteins reaction centers and photosyn- 
thetic membranes symposium; Upton, New York, United States of 
America (USA) (7 Jun 1976). 

Reaction mechanisms involved in photosynthesis in green 
bacteria are discussed, with emphasis on the relations of chlorophyll 
and light energy in photochemical reactions. 


23334 (COO—2101-27) Synthesis of DNA containing uracil 
during bacteriophage infection of Bacillus subtilis. Technical progress 
report, August 1, 1975—July 31, 1976. Price, A.R. (Michigan Univ., 
Ann Arbor (USA). Dept. of Biological Chemistry). 1 Apr 1976. 
Contract E(11-1)-2101. 1lp. Dep. NTIS $3.50. 

We have studied the synthesis of proteins and nucleic acids to 
understand how the bacteriophage PBS2 can make uracil-containing 
DNA in a cell which normally makes thymine-containing Bacillus 
subtilis DNA. We showed that the earliest known PBS2-induction of 
a ee is the inhibitor of the B. subtilis N-glycosidase (or uracil- 
DNA nuclease). This enzyme cleaves uracil from PBS2 DNA, and it 
is inhibited before any other known PBS2 protein appears in infected 
cells. The PBS2 dUMP kinase, which probably provides dUTP for 
uracil-DNA synthesis, has been partially characterized. Purification 
and induction in polymerase I- and III-deficient host cells indicate 
that the PBS2 DNA polymerase is a new enzyme. However, infec- 
tion of 5 pe Ci lymerase III mutants suggests that 
the host's DNA polymerase III may play some role in PBS2 replica- 
tion, at least under certain conditions. Two-dimensional thin-layer 
chromatography methods have been developed to quantitate the 
deoxyribonucleoside triphosphate pools before and after PBS2 infec- 
tion. 


23335 (LBL—5366) Fluorescence studies on chloroplast coupling 
factor. Hartig, P.R. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Sep 1976. Contract W-7405-ENG-48. 205p. Dep. 
NTIS $7.75. 


Thesis. 

Studies were conducted on: photophosphorylation; coupling 
factor ATPase activities; coupling factor subunit structure; chloro- 
plast membranes; isolation and characterization of coupling factor; a 

hoton counting system for measurement of very short fluorescence 
ifetimes; phosphorylation coupling factor from chloroplasts labelled 
with 5-iodo-acetamidofluorescein; and pH and substrate induced 
conformational changes in chloroplast coupling factor. (HLW) 


23336 DNA nucleotide sequence homologies between some zoo- 
sporic fungi. Ojha, M.; Dutta, S.K.; Turian, G. (Univ., Geneva). Mol. 
Gen. Genet.; 136: 151-165(1975). 

Representative species from the monoflagellate Blastocia- 
diales and the —_ mee Saprolegniales were studied for their DNA 
base composition, heterogeneity, nucleotide sequence homology and 
divergence. Intergeneric, intrageneric and interstrain DNAs of Blas- 
tocladiales were heterogenous. The G + C values for their main 
component (average 64 percent) and two minor ones (average 52 
and 44 percent) were found to be significantly higher than the 
co ing values from the biflagellate Saprolegnia ferax (55, 46 
and 36 percent respectively). In Allomyces species, the two hybrid, 
male and female strains were found to have closer homology with 
their parental types than these last between themselves. Among 
Blastocladiales, interspecific similarities between the epigynous A. 
macrogynus and the hypogynous A. arbuscula were hi; (average 
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75 percent) than intergeneric similarities between Allomyces and 
Blastocladiella (average 58 percent). The biflagellate S. ferax was 
found to be distantly related to the uniflagellate Allomyces (average 
48 percent similarity). The nucleotide 4 = ence divergences obtained 
from thermal elution data correlated the hybridization values. 


23337 Circumvention of interference by sulfhydryl compounds in 
azo dye determination of 8-naphthylamine from synthetic protease 
substrates. Doebber, T.W.; Miller, L.L. (Univ. of Rochester, NY). 
Anal. Biochem.; 70: 39-44(1976). 

In attempting to measure the activity of benzoyl-arginine-B- 

naphthylamide hydrolase on the synthetic substrate benzoyl-DL- 
ar, -B-naphthylamide, we observed that L-cysteine, used as a 
sulfhydryl activator, and four other sulfhydryl compounds, viz., 
dithiothreitol, 2-mercaptoethanol, 2-mercaptoethylamine, and Ps 
tathione, interfered seriously with the subsequent reaction 0} 
naphthylamine and naphthanil diazo blue B. It has been found Sn 
8-naphthylamine is quantitatively extractable from the enzyme reac- 
tion mixture by a single treatment with ethyl acetate. An aliquot of 
the ethyl acetate extract appropriately diluted with ethanol and 
water reacts quantitatively and rapidly with the diazo chromogen. In 
analyses carried out in this manner, cysteine, mercaptoethylamine, 
and glutathione up to 20 mM no longer interfered in the azo dye 
formation; interference by dithiothreitol or mercaptoethand was 
significantly minimized. 
23338 Intramembrane particle aggregation in erythrocyte ghosts. 
II. The influence of spectrin aggregation. Elgsaeter, A.; Shotton, 
D.M.; Branton, D. (Univ. of California, Berkeley). Biochim. Biophys. 
Acta; 412: 101-122(1976). 

Physicochemical properties of mixtures of spectrin and actin 
extracted from human erythrocyte ghosts have been correlated with 
ultrastructural changes observed in freeze-fractured erythrocyte 
membranes. Extracted mixtures of spectrin and actin have a very 
= solubility (less than 30 g/ml) near their isoelectric point, pH 

8. These mixtures are also precipitated by low concentrations of 
Ca Mg”, polylysine or basic proteins. All conditions which 
precipitate extracts of spectrin and actin also induce aggregation of 
the intramembrane particles in spectrin-depleted erythrocyte ghosts. 
Precipitation of the residual spectrin molecules into small patches on 
the cytoplasmic surface of the ghost membrane is thought to be the 
cause of particle aggregation, implying an association between the 
spectrin molecules and the intramembrane particles. When fresh 
ghosts are exposed to conditions which precipitate extracts of spec- 
trin and actin, only limited particle aggregation occurs. Instead, the 
contraction of the intact spectrin meshwork induced by the precipi- 
tation conditions compresses the lipid bilayer of the membrane, 
causing it to bleb off particle-free, protein-free vesicles. The absence 
of protein in these lipid vesicles implies that all the proteins of the 
erythrocyte membrane are immobilized by association with either 
the spectrin meshwork or the intramembrane particles. 


TRACER TECHNIQUES 


23339 Use of **Ca as a stable isotope tracer analyzed by proton 
activation. Edwards, F.M.; Kraushaar, J.J.; Ristinen, R.A.; Rudolph, 
H. (Nuclear Physics Laboratory, Department of Physics and Astro- 
physics, University of Colorado, Boulder, Colorado 80309). Med. 
Phys.; 4: No. 1, 58-65(Jan 1977). 

The use of the stable isotope **Ca as a tracer in biological 
systems has been studied. Determination of “*Ca concentrations in 
samples was accomplished by proton activation via the (p,n) reaction 
with subsequent measurement of y-ray spectra from 44-h **Sc and 4- 
h “Sc. With protons of about 5.5 MeV and a Ge(Li) y-ray detector, 
and with no chemical processing of the samples, ratios of these two 
radioisotopes can be determined with sufficient precision to allow 
*8Ca tracer studies to be performed with sensitivity at least equiv- 
alent to that possible with the common “Ca radioactive tracer. 


(AIP) 


CYTOLOGY 


23340 (CONF-761035—1) Chromosomes malignancies. 
Rowley, J.D. (Chicago Univ., Ill. (USA). Dept. of Medicine; Frank- 
lin McLean Memorial Research Inst., Chicago, Ii. (USA)). 1976. 
Contract E(11-1)-0069. 26p. Dep. NTIS $4.00. 

From 5. international conference for human genetics; Mexico 
City, Mexico (6 Oct 1976). 

Chromosomal changes observed in human leukemias are dis- 
cussed and the role of karyotypes observed in tumor cells in cell 
maintenance and the evolution of neoplastic changes is summarized. 


23341 (LBL—4839) Surface differences of normal and trans- 
formed cells as detected by a new, flourescent labeling technique. 
Hawkes, S.P. (California Univ., Berkeley (USA). Lawrence Berke- 
ley Lab.). Apr 1976. Contract W-7405-ENG-48. 24p. (CONF- 
760373—1). ral NTIS $3.50. 
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From NCI workshop on new approaches to the role of 
membranes in neoplasia; Keystone, Colorado, United States of 
America (USA) (3 Mar 1976). 

A method was developed to label the outer surface of chick 
embryo fibroblasts with fluorescamine. Cells were labeled in less 
than a minute without disruption of the monolayer. Polyacrylamide 
gel electrophoresis resolved two distinct areas of fluorescence: a 
group of high molecular weight polypeptides and several ra 7 
migrating species. The latter were demonstrated to be phospho! — 
by thin layer chromatography. Fluorescamine did not label internal 
components of the cell as evidenced by two intracellular proteins 
which were found to be non-fluorescent. Intact normal cells were 
labeled 3-fold more than transformed cells, indicating a possible loss 
of reactive sites at the surface. 


GENETICS 
REFER ALSO TO CITATION(S) 23364, 23401 


23342 (BNL—21928) Genetic engineering with tobacco proto- 
plasts. Smith, H.H. (Brookhaven National Lab., Upton, N.Y. 
(USA)). 1976. Contract EY-76-C-02-0016. 14p. (CONF-761139—1). 
Dep. NTIS $3.50. 

From 6. international tobacco scientific congress; Tokyo, 
Japan (18 Nov 1976). 

Interspecific hybridization by fusion of leaf protoplasts of 
Nicotiana glauca (GG) and N. langsdorffii (LL) was confirmed and 
extended. Enzymatic digestion of leaf tissues to obtain protoplats 
was followed by fusion with the aid of polyethylene glycol. The 
hybrid calli were selected by their better growth on defined culture 
media. Mature hybrid plants were identified by their morphology 
and tumor formation. Cytological examination revealed a range in 
chromosome numbers from 56 to 64 rather than the amphiploid 
GGLL number of 42. About 75 percent of the hybrids were fertile. 
The potential range in combining widely disparate genotypes by 
somatic cell fusion was demonstrated by fusing tobacco GGLL 

rotoplasts with human HeLa cells. The HeLa nucleus was observed 
inside the plant protoplasts, thus forming an interkingdom heterokar- 
yon. 


23343 (COO—2121-39) Cytogenetics of monosomes in Zea mays. 
Progress report, October 1, 1975—January 31, 1977. Weber, D.F. 
(Illinois State Univ., Normal (USA)). Oct 1976. Contract EY-76-S- 
02-2121. 34p. Dep. NTIS $4.00. 

Monosomics lack a pairing partner in each meiotic cell and 
genes on an entire chromosome are present in the hemizygous 
condition. Monosomics for chromosomes 1, 2, 3, 4, 6, 7, 8, 9, and 10 
in Zea mays were isolated utilizing a recently-discovered system. 
This is the first time that a series of this type has been recovered in 
any diploid organism. The monosomic plants are surprisingly vigor- 
ous, good cytological samples can be taken, and crosses made. We 
are isolating all possible monosomic types and characterizing them 
by studying the cytology of meiosis, the cytological behavior of 
monosomic chromosomes, the effect of monosomy and trisomy on 
intergenic and intragenic recombination, the frequency and types of 
spontaneous chromosomal aberrations arising in monosomics, the 
effect of monosomy on free amino acids, and the effect of monosomy 
on isozymes in leaves, the effect of trisomy on the lipid content, and 
the relative amounts of specific fatty acids in embryos. 


23344 (COO—2121-40) Cytogenetics of monosomes in Zea mays. 
Comprehensive report, October 1, 1970—January 31, 1977. Weber, 
D.F. (Illinois State Univ., Normal (USA)). Oct 1976. Contract EY- 
76-S-02-2121. 42p. Dep. NTIS $4.00. 

Monosomics (organisms lacking one chromosome) are per- 
haps the most interesting of the aneuploid types because a chromo- 
some lacks a pairing partner in each meiotic cell and because genes 
on an entire chromosome are present in the hemizygous condition in 
each meiotic cell. A recently-discovered system produces a high 
frequency of monosomics in a Zea mays (maize). With this system, 
monosomics are available in a diploid organism in relatively large 
numbers and for most of the chromosomes for the first time. Results 
are reported from studies on several aspects of the cytogenetics of 
monosomics. 


23345 (LBL—5539) Interaction of codon-anticodon complex of 
yeast phenylalanine tRNA: kinetic studies by a fluorescence tempera- 
ture jump method. Yoon, K. (California ae. Berkeley (USA). 
Lawrence Berkeley Lab.). Oct 1976. Contract W-7405-ENG-48. 
238p. Dep. NTIS $8.00. 

Thesis. 


Transfer RNA molecules are of central importance in the 
transfer of genetic information from DNA to So See. During 


protein synthesis, tRNA interacts with great sj ity with other 
components of the protein synthesizing system. The structure and 
= complex of yeast phenylanine tRNA are described 
in ; 
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METABOLISM 
REFER ALSO TO CITATION(S) 23379 


23346 Effect of calcium on the digestion of bovine intesti- 
nal calcium-binding protein. Fullmer, C.S. (New York State Veteri- 
nary Coll., Ithaca, NY); Wasserman, R.H.; Hamilton, J.W.; Huang, 
W.Y.,; Cohn, D.V. Biochim. Biophys. Acta; 412: 256-261(1975). 
The tryptic hydrolysis of bovine intestinal calcium-binding 
rotein in the presence and absence of excess calcium has been 
investigated. Calcium-binding activity and immunological reactivity 
of the protein were not significantly affected in the presence of 1.0 
mM CaCh following 24 h incubation at 38°C with trypsin at ratios 
of 1:9 of enzyme to calcium-binding protein. Some modification of 
the protein did occur under these comic, 1 however, since analysis 
by analytical acrylamide gel ———_ indicated the formation 
of a more rapidly-migrating species from the slower-moving original 
protein band. Omission of added calcium from the incubation 
medium resulted in rapid and essentially complete destruction of 
calcium-binding activity and immunological reactivity, and the for- 
mation of peptides of low molecular weight. This provides evidence 
that the ormation of the calcium-binding protein in the presence 
of calcium differs from that in its absence. 


MEDICINE 
REFER ALSO TO CITATION(S) 23356, 23370, 23387 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 23199, 23201, 23207, 23327, 23396 


23347 (COO—3521-6) Biological effects of radiation and related 
biochemical and physical studies. Proposal 3. Metabolic studies in 
cancer with radioactive isotopes. Progress report, October 1, 1975— 
September 30, 1976. Laughlin, J.S.; Myers, W.P.L. (Sloan-Kettering 
Inst. for Cancer Research, ie York i 12 Nov 1976. Con- 
tract E(11-1)-3521. 44p. Dep. NTI 00. 

te abstracts were mn for seven sections of this 
report that ahem diagnostic techniques using radioisotopes as trac- 
ers. 


23348 (COO—3521-6, pp 3-6) Instrumentation and data han- 
et ae coincidence imaging with the TOKIM system. 12 
ov ‘ 

In Biological effects of radiation and related biochemical and 
physical studies. Proposal 3. Metabolic studies in cancer with radio- 
— isotopes. Progress report, October 1, 1975—September 30, 
1976. 

In addition to the conventional singles mode of operation, the 
TOKIM system's two postion gamma cameras may be used in 
the (stationary, 180° opposi tion) colnciden ice mode, making it possi- 
ble to achieve with t three-dimensional spatial 
resolution and high ond sensitivity, utilizing Bi emitting radioi- 

sotopes. This method, however, suffers from certain inherent limita- 
tions. Our efforts durin poe bp past year to improve upon the TOKIM 
imaging capability in Bi mode have been directed towards the 
reduction of the limitations by the following means: the removal of 
out of focal plane image contributions ugh a ae aot 
iterative correction procedure, coupled with coincidence 
limitation to achieve uniform sensitivity across a reasonable 
of the detector pair diameter, and the application of Mue! care 
graded filter approach to the TOKIM to increase the ratio of usable 
coincidence events versus singles count rate. 


23349 eg pp 7-14) Instrumentation and data han- 
II. Methodology of absolute quantitati 


8 ive organ scanning. 12 
Nov 1976. 


In Biological effects of radiation and related biochemical and 
physical studies. Proposal 3. Metabolic studies in cancer with radio- 
Progress report, October 1, 1975—September 30, 


The aims of this work are the further devel t of the 
measurement of absolute ona activity with a variety of 
radionuclides (Cr-51, Fe-52, C-11, N-13, 0-15) and the analysis of 
these measurements in terms of parameters which describe the 
kinetics in normal and diseased individuals. The investigation fo- 
cused primarily on two areas: the analysis of splenic uptake data 
a > three-compartment model of splenic catabolism of Cr-51 
labeled undamaged red ae and the an ta wo of the computer- 
ized analysis of data from the High Energy Gamma (HEG) rectilin- 
car eniauier tos china une caine. 


23350 (COO—3521-6, pp 15-21) Metabolic and ape organ 
function studies with 


scan studies. I. radionuclides of oxygen 
at the steady-state. 12 Nov 1976. 
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In Biological effects of radiation and related biochemical and 
physical studies. Proposal 3. Metabolic studies in cancer with radio- 
active isotopes. Progress report, October 1, 1975—September 30, 


1976. 

Studies over the past year have been directed at oct 
ono uO dynamic analysis of the oxygen steady-state with C® 

**O, *°Oxz, and the corresponding compounds labeled with oxygen- 

14 which can be directly related to the rate of oxygen utilization in 
the region of interest. Studies on the distribution of molecular 
oxygen labeled with radio-oxygen indicate that steady-state levels of 
— are og ® to oxygen utilization if certain corrections are 
properly app ese Corrections are based upon a compartmental 
Labs sep) of the oxygen-15 steady-state which shows oxygen-15 wpe 
to be distributed between a dynamic metabolic compartment and 
several static compartments. 


23351 (COO—3521-6, AP 22-25) Metabolic and improved organ 
scan studies. II. Nitrogen-13 Sehcted compunnds ened as ie-<teo qroken 
ee ee a ee ee eee 
ov 4 
In Biological effects of radiation and related biochemical and 
physical studies. Proposal 3. Metabolic studies in cancer with radio- 
— isotopes. Progress report, October 1, 1975—September 30, 


A number of '*N-labeled compounds have been enzymatical- 
y synthesized and are being evaluated as tumor and/or organ 
ocalizing agents. '*N-Ammonia, produced after cyclotron genera- 
= of '*N-nitrate and subsequent reduction was used to enzymati- 
cally aminate the appropriate substrate to yield *N-L-glutamic acid, 
L-glutamine, L-asparagine, L-valine, L-leucine and L-alanine. The 
use of *N-asparagine as a myocardial scanning agent and as a tumor 
localizing agent in aspara “sensitive tumors is discussed. Two 
imaging devices were used to study the effectiveness of the com- 
pounds as localizing agents. For static whole body distribution 
studies, a dual-detector high energy gamma ray (HEG) rectilinear 
scanner, equipped with constant response collimators was employed. 
The uniformity of response of this system permits quantitative deter- 
mination of the amount of '*N activity present in the organ or tumor 
of interest. The total organ kinetic imaging monitor (TOKIM) 
gamma camera system was used for dynamic studies covering small- 
er areas of the subject's body. 
23352 (COO—3521-6, pp 26-32) Metabolic and improved organ 
scan studies. III. '*N-ammonia metabolic studies in hepatic encephalo- 
pathy. 12 Nov 1976. 

In Biological effects of radiation and related biochemical and 
physical studies. Proposal 3. Metabolic studies in cancer with radio- 
— isotopes. Progress report, October 1, 1975—September 30, 
1976. 

Results are reported from an investigation into the nature of 
hepatic encephalopathy, through study of the uptake and metabolism 
of '*N-labeled ammonia by the brain in relation to liver function, in 
order to develop improved methods for the management of patients 
with this condition. 

23353 (COO—3521-6, pp 33-36) Metabolic and improved organ 
scan studies. IV. Dosimetry for metabolic isotopes in animals and man. 
12 Nov 1976. 


In Biological effects of radiation and related biochemical and 
physical studies. Proposal 3. Metabolic studies in cancer with radio- 
active isotopes. Progress report, October 1, 1975—September 30, 
1976. 

Progress is reported on computations of total body and organ 
absorbed radiation dose necessary to safely progress from basic 
research studies of radiopharmaceuticals in animal models to clinical- 
ly useful studies in humans. The radiation dosimetry of **Bi- and 
26 Bi-citrates, ™Se-selenite, **Sr, **Rb, *Sr, /sup 87m/Sr, and *Sr- 
%Y, and '°] and '*'I has been performed as well as the preliminary 
dosimetry for *O2, C'*O2, and C**O. Work has also proceeded on 
the use of time, dose and fractionation (TDF) factors A meen with the 
Normal Standard Dose (NSD) concept for the purpose of compar- 
ing treatment regimens of radiation therapy for radionuclides and 
labeled compounds internally distributed within the body by biologi- 
cal processes. 


23354 (COO—3521-6, pp 37-40) Metabolic and improved organ 
scan studies. V. Neutron activation of calcium and other elements. 12 
Nov 1976. 

In Biological effects of radiation and related biochemical and 
physical studies. Proposal 3. Metabolic studies in cancer with radio- 
active isotopes. Progress report, October 1, 1975—September 30, 
1976. 

Our studies into the feasibility of using “°Ca(n,a)*’Ar reac- 
ant to measure whole body calcium have continued. Several normal 

—T have been analyzed in vitro to determine their capacity 

Ar within the crystalline hydroxyapatite. These studies 

anal allowed us to develop a relationship for correcting the total 
*"Ar exhaled by a patient following fast neutron irradiation for 
variations due to the age of each individual in the fraction of *’Ar 
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trapped within bone. Studies of bone samples which show evidence 
of disease have progressed. Development of a procedure for measur- 
ing sodium, calcium, and chlorine compartmentation and exchange 
kinetics in body tissues by partial body neutron activation analysis in 
vivo has progressed through the stage of preliminary animal experi- 
mentation. 


23355 (IAEA-SM—210/58) Pulmonary ventilation imaging and 
function studies with krypton-81m. Kaplan, E.; Mayron, L.W.; Ger- 
gans, G.A.; Friedman, A.M.; Gindler, J.E. (Argonne National Lab., 
Til. (USA)). 1976. Contract W-31-109-ENG-38. 14p. (CONF- 
761060—9). Dep. NTIS $3.50. 

From IAEA symposium on medical radionuclide imaging; 
Los Angeles, California, United States of America (USA) (25 Oct 
1976). 

Chronic obstructive lung disease is a significant entity 
throughout the world. It is etiologically related to smoking, air 
pollution and mining. To arrest asymptomatic disease, early diagno- 
sis is required, implying an efficacious, reliable and available method- 
ology, which has the potential for screening suspect populations. 
Krypton-81m is a 13-second radionuclide that emits a 190 keV 
gamma ray; it may be produced from a rubidium-81-krypton-81m 
generator and delivery system, devised, produced and evaluated by 
the authors. The generator effluent, in gaseous form, may be contin- 
ually inhaled by a subject while static equilibrium images and 
dynamic studies of ventilation are produced with a gamma scintilla- 
tion camera system. The wash-in of /sup 81m/Kr produces hetero- 
geneous images, the activity being proportional to regional ventila- 
tion due to rapid decay. Minimal ventilatory delays are detectable. 
Normal subjects and patients with obstructive lung disease have 
been evaluated by static equilibrium and dynamic studies. The sensi- 
tivity of /sup 81m/Kr studies is currently being compared with 
various other pulmonary function tests, to evaluate its potential as an 
appropriate screening technique. 


23356 (IAEA-SM—210/93) Biomedical Computing Technology 
Information Center: an international resource for technology sharing. 
Maskewitz, B.F.; Henne, R.L.; McClain, W.J. (Oak Ridge National 
Lab., Tenn. (USA)). 1976. Contract W-7405-ENG-26. 10p. (CONF- 
761060—8). Dep. NTIS $3.50. 

From IAEA symposium on medical radionuclide imaging; 
rama California, United States of America (USA) (25 Oct 

The expense of developing and maintaining special computer 
software and interfaces has been prohibitive to many clinical installa- 
tions desiring to perform computer-assisted radionuclide and other 
biomedical studies. Also, existing developmental groups have been 
economically unable to adequately transfer their work to such 
smaller installations. In response to this need and through the efforts 
of the Society of Nuclear Medicine Computer Committee, the U.S. 
Energy Research and Development Administration (ERDA) has 
established the Biomdical Computing Technology Information 
Center (BCTIC] at the Oak Ridge National Laboratory (ORNL). 
BCTIC collects, organizes, evaluates, and disseminates information 
on computing technology — to biomedicine in general and 
nuclear medicine in particular, providing the needed routes of com- 
munication between installations, and serving as a clearinghouse for 
the exchange of biomedical computing software, data, and interface 
designs. BCTIC services are available to its sponsors and their 
contractors and to any individual/group willing to participate in 
mutual exchange. 


23357 (TID—3319-S7) Nuclear medicine. Bibliography from Nu- 
clear Science Abstracts, Volumes 31—33. (Energy Research and 
Development Administration, Oak Ridge, Tenn. (USA). Technical 
Information Center). Dec 1976. 507p. Dep. NTIS $12.75. 

References to 4362 publications related to nuclear medicine 
announced in Nuclear Science Abstracts (NSA) volumes 31(Jan.— 
June 1975), 32(July—Dec. 1975), and 33(Jan.—June 1976) are con- 
tained in this bibliography. References are arranged in order by the 
original NSA abstract number which approximately places them in 
chronological order. Sequence numbers appear beside each refer- 
ence, and the indexes refer to these sequence numbers. Indexes 
ae are: Corporate, Personal Author, Subject, and Report 

umber. 


23358 (UCLA—12-1087) Lung imaging in pulmonary disease. 
Taplin, G.V.; Chopra, S.K. (California Univ., Los Angeles (USA)). 
1976. Contract E(04-1)-GEN-12. 16p. (CONF-760969-—-1). Dep. 
NTIS $3.50. 

From 1. Asia and Oceania congress of nuclear medicine; 
Sydney, Australia (5 Sep 1976). 

Although it has been recognized for several years that chron- 
ic obstructive pulmonary disease (COPD) can cause lung perfusion 
defects which may simulate pulmonary embolism, relatively little use 
has been made of either the radioxenon or the radioaerosol inhala- 
tion lung imaging procedures until the last few years as a means of 
distinguishing pulmonary embolism (P.E.) from COPD is reported. 
Recent experience is reported with the use of both of these proce- 
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dures in comparison with pulmonary function tests for the early 
detection of COPD in population studies and also in P.E. sus , 
Equal emphasis is given to siraultaneous aerosol ses ion 
(V/P) imaging in the differential diagnosis of P.E. Finally, this paper 
is concerned with new developments in regional lung diffusion 
imaging following the inhalation of radioactive gases and rapidly 
absorbed radioaerosols. Their experimental basis is presented and 
their potential clinical applications in pulmonary embolism are dis- 
cussed. As a result of these investigations, a functional (V/P) diagno- 
sis of pulmonary embolism in patients may be ible in the near 
future with a sequential radioaerosol inhalation procedure alone. 


23359 (UCLA—12-1093) Design and application of the MARK 
IV system for radionuclide computed tomography of the 
brain. Kuhl, D.E.; Hoffman, E.J.; Phelps, M.E.; Ricci, A.; Reivich, 
M. (California Univ., Los Angeles (USA). Lab. of Nuclear Medicine 
and Radiation Biology). 1976. Contract E(04-1)-GEN-12. 13p. 
(CONF-761060—3; IAEA-SM—210/99). Dep. NTIS $3.50. 

From IAEA symposium on medical radionuclide imaging; 
aaa California, United States of America (USA) (25 Oct 
1 


The MARK IV radioisotope scanning system was built to 
provide fast and accurate radionuclide computed tomography 
(RCT). It is designed primarily for detecting commonly available 
radioactive labels such as /sup 99m/Tc, but it is also adapted to 
detecting positron emitters such as ‘*F. The system has interlaced 
convergent collimation in a 4-sided arrangement of 32-independent 
detectors which continuously rotate as a unit, detecting, processing, 
and displaying the reconstructed data while the study progresses. 


23360 (UCLA—12-1094) Recent lung studies. Taplin, 


imaging 

G.V.; Chopra, S.K. (California Univ., Los Angeles (USA). Lab. of 
Nuclear Medicine and Radiation Biology). 1976. Contract E(04-1)- 
GEN-12. 16p. (CONF-761060—5; IAEA-SM—210/313). Dep. 
NTIS $3.50. 

From IAEA symposium on medical radionuclide imaging; 
los Magis California, United States of America (USA) (25 Oct 
1976). 


Radionuclide lung imaging procedures have been available 
for 11 years but only the perfusion examination has been used 
extensively and mainly for the diagnosis of pulmonary embolism 
(P.E.). Its ability to reveal localized ischemia makes it a valuable test 
of regional lung function as well as a useful diagnostic aid in P.E. 
Although it had been recognized for several years that chronic 
obstructive prep disease (COPD) can cause lung perfusion 
defects which may simulate pulmonary embolism, relatively little use 
has been made of either the radioxenon or the radioaerosol inhala- 
tion lung imaging procedures until the last few years as a means of 
distinguishing P.E. from COPD. In this review emphasis is placed 
on our recent experience with both of these inhalation procedures in 
comparison with pulmonary function tests and roentgenography for 
the early detection of COPD in population studies. Equal emphasis is 
— to simultaneous aerosol ventilation-perfusion (V/P) imaging 

r a functional diagnosis of P.E. Two new developments in regional 
lung diffusion imaging, performed after the inhalation of radioactive 
gases and/or rapidly absorbed radioaerosols are described. The 
experimental basis for their potential clinical application in pulmon- 
ary embolism detection is presented. 


23361 (UCLA—12-1098) Physiologic (PT): a new 
approach to in vivo measure of metabolism and physiological function. 
Phelps, M.E.; Hoffman, E.J.; Kuhl, D.E. (California Univ., Los 
Angeles (USA). Lab. of Nuclear Medicine and Radiation Biology). 
1976. Contract E(04-1)-GEN-12. 22p. (CONF-761060—2; IAEA. 
SM—210/303). Dep. NTIS $3.50. 

From IAEA symposium on medical radionuclide imaging; 
ae California, United States of America (USA) (25 Oct 
1 7 

Factors involved in the diagnostic effectiveness of computed- 
radionuclide tomography are discussed. Each of the above factors is 
discussed with physical and instrumentation aspects exemplified by a 
positron transaxial tomograph, a generalized physiological model 
presented to demonstrate use of quantitative autoradiographic 
models for in vivo tomography and tomographic studies of human 
volunteers and patients using **NHs, ''CO and ''C-glucose to image 
blood perfusion, blood volume and metabolism in brain (Ga for 
blood brain barrier) and heart, and ''C-palmitic acid studies of dogs 
with myocardial infarction. These studies illustrate ability to imple- 
ment quantitative studies of hemodynamics and metabolism; math- 
ematical and physical factors are calculated to illustrate advantages 
and disadvantages of a true 3-dimensional positron tomograph. 


Sources of variability in the use of ‘C-labeled substrates 

as ‘breath test’ in clinical research and diagnosis. Klein, P.D.; 

Schoeller, D.A. (Argonne National Lab., Ill. (USA). Div. of Biologi- 

cal and Medical Research). Z. Anal. Chem.; 279: No. 2, 134(1976). 

From European meeting on biochemical and instrumental 

analysis in conjunction with the international exhibition. Analytica 
76; Muenchen, Germany, F.R. (9 Apr 1976). 
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1 tab.; 4 refs. 

The mininum excursion of '*CO, abundance with analytical 
significance in clinical studies 7 peta 18CO,-labeled compounds 
is, under optimum conditions, 1.4 mil. This corresponds to the 
excess production of 0.14 1M 8COs/kg/h . Oxidation of diagnostic 
substrates must, in general, souhaes UE 1.4 to 5 pM “CO:/kg/h. 


PATHOLOGY 
REFER ALSO TO CITATION(S) 23340 


23363 oe. 760960—1) Significance of nonrandom chromoso- 
mal changes in myeloproliferative disorders. Rowley, J.D. (Franklin 
McLean Memorial Research Inst., Chicago, Ill. (USA)). 1976. Con- 
tract E(11-1)-0069. 8p. Dep. NTIS $3.50. 

From 16. international congress of hematology; Kyoto, Japan 
(5 Sep 1976). 

The significance of nonrandom chromosomal changes is un- 
known. The presence of such changes in cells of patients with 
myeloproliferative disorders has only been recognized in the last 2 
years, and nonrandom changes are found in other human tumors but 
only a few chromosomes are abnormal in a variety of tumors. The 
relatively short interval since these observations have been made has 
not provided time for the collection of objective evidence regarding 
the significance of these changes. 


PHYSIOLOGICAL SYSTEMS 
REFER ALSO TO CITATION(S) 23376 


23364 (CONF-760947—4) Use of congenic mice to study the 
genetic basis of degenerative disease. Popp, D.M. (Oak Ridge Nation- 
al Lab., Tenn. (USA)). 1976. Contract W-7405-ENG-4. 36p. Dep. 
NTIS $4.00. 
From Conference on genetic effects on aging; Bar Harbor, 
eee United States of America (USA) (12 Sep 1976). 
The usefulness of congenic strains of mice in studies on the 
aging process and the genetic basis for degenerative changes that 
influence the life span is discussed. Three experimental approaches 
are described that demonstrate the use of congenic mice in quantitat- 
—— efficiency of different parameters of the immune response 
with age. 


23365 (COO—2932-1) Development of a rapid scanning spectro- 
photometer and signal processing system for studies in 
Progress report, Anril 1976 Maech 31, 1977. Shipp, W.S.; Biggins, J. 
(Brown Ure Providence, R.I. we Nov 19 4 Contract Y-76- 
$-02-2932. 23p. Dep. NTIS $3.50 
The primary aims of this project are (1) to develop a rapid 
scanning visible spectrophotometer using a tunable acousto optic 
filter (TAOF) as the light dispersing element and (2) to design and 
construct a high speed digital signal gathering and processing system 
which is capable of controlling experiments. Our major application 
for the instrumentation is in the study of photosynthetic and respira- 
tory systems in plants and animals. We completed a detailed engi- 
neering study of a commercially available TAOF and found it to 
suitable for our pie foo gens We have begun the actual construction of 
oo gh speed programmable front end controller and 
Hz digital I/O bus extension which links this controller with a 
pe minicomputer and have completed major portions of A/D and 
D/A elements in the system. Most of the system’s software neces- 
sary for the ee has been completed, and we are well along in the 
development of certain applications programs. 


23366 (LBL—5550) Electro-optic 
modification of nerve axon membranes. Ang, 
Univ., Berkeley (USA). Lawrence 


and chemical 
P.G.P. (California 
rates we Nov 1976. Con- 
tract W-7405-ENG-48. 129p. Dep. NTIS $6.00. 


The electrophysiological characteristics of ion-permeability 
control in excitable membranes were investigated using chemical 
modifications of lobster nerves as the test system. The resulting 


Ne ee oak characteristics were examined. A 
brief description is included of excitable membranes, and nerve and 
a ee ee ae Se A review of 


Sy Se elites OT hacies aptancan 
are presented showin the effects of treating the axon with different 


cation compositions hot of potassium, calcium and pH), pro- 

a ae i, ‘gic compounds, local 

TPase modifiers. The results are 

Seles ote eeagacs who eatens eanaitns Gabeen tn ener. 

a ey Ce A ee ee 
nerves. 
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23367 Pulmonary mechanics after uncomplicated influenza A in- 
fection. Hall, W.J.; G. Jr.; Hyde, R.W.; Roth, F.K.; Cross, 
A.S.; Speers, D.M. (Univ. of Rochester, NY). Am. Rey. Respir. Dis.; 
113: 141- 147(1976). 

Pulmonary mechanics were evaluated in 13 nonsmoking 
adults with acute, uncom peeees influenza A/Port Chalmers/ 
73(HsNz2) virus infection. Subjects had no evidence of lower respira- 
— — involvement on ——— examination. Viral and/or scrolo- 
eo e of infl ection was established for all subjects. 

ysiologic measurements included forced expiratory rates by spiro- 
metry veal total pulmonary resistance (RT) measured at 3, 5, 7, and 9 
cycles per sec by the oscillometric technique. Subjects were studied 
at time of acute illness and at 1, 3, and 5 weeks thereafter. Spirome- 
tric measurements were initially normal in all subjects and did not 

| par ap mpi | throughout the study. Elevated RT measured at 
perk a per sec and an abnormal degree of frequency dependence of 
determined by comparing RT at 3 cycles per sec to RT at 9 
cycles per sec, were initially present in 10 of 13 subjects. All 7 of 
these subjects initially abnormal who were tested 7 days after the 
onset of illness had abnormal frequency dependence. At 3 weeks, 7 
of the 10 — initially abnormal continued to have frequency 
dependence of RT. All but 2 subjects reverted to normal levels by 5 
weeks. Frequency dependence of RT indicates that acute influenza 
infection produces uneven time constants in the airways. A general- 
ized increase in peripheral airway resistance or localized compliance 
“—- could account for these abnormalities. Because these abnor- 
ase well beyond the period of clinical illness, these 
data imply that asymptomatic mechanical dysfunction of the lungs in 
a frequent sequela to acute influenza A virus infection. RT measured 
by the oscillometric method was a suitable noninvasive method for 
detecting abnormal airway time constants in these subjects with 
acute upper respiratory diseases. 


23368 Carcinogenicity tests of N-nitroso derivatives of two drugs, 

and methylphenidate. Lijinsky, W.; Taylor, H.W. (Oak 
Ridge National Lab., TN). Cancer Lett. (Amsterdam); 1: 359- 
363(1976). 

Two commonly used drugs that are derivatives of cyclic 
secondary amines, phenmetrazine and methylphenidate, were con- 
verted to their N-nitroso derivatives by reaction with nitrite in acid 
solution, and the products were tested by chronic administration to 
rats in doses comparable with those used to test the unsubstituted 
parent nitrosamines. No tumors were seen that could be attributed to 
these nitrosamines, and it is concluded that, under these conditions, 
neither compound is carcinogenic. 
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23369 (BNL—21752) Fate of thymic lymphocytes. Laissue, J.A.; 
Chanana, A.D.; Cronkite, E.P.; Joel, D.D. (Brookhaven National 
Lab., Upton, N.Y. (USA)). 1976. Contract E(30-1)-16. 45p. (CONF- 
760960—3). Dep. NTIS $4.00. 

From 16. international congress of hematology; Kyoto, Japan 
(5 Sep 1976). 

Data are summarized from a number of studies on the fate of 
thymic ay eaey Results are reported from studies in mice in 

i ta IudR and *HTdR were used as tracers to study the 

production, maturation, pats, and life span of thymic lympho- 
cytes. It is pointed out that thymus-derived cells constitute the 
majority of recirculating lymphocytes and that peripheral, differenti- 
ated thymus-derived lymphocytes exhibit a number of immunologi- 
cal functions. 114 references. 


PUBLIC HEALTH 


REFER ALSO TO CITATION(S) 23412 


AGRICULTURE AND FOOD TECHNOLOGY 


23370 (LA—6620-PR) Probe activities. Annual report, July 1, 
1975—June 30, 1976. Sanders, W.M.; Saunders, G.C.; Bartlett, M.L.; 
Holm, D.M.; Payne, R.J.; Lester, J.V. (Los Alamos Scientific Lab., 

N.Mex. USA». Dec 1976. Contract W-7405-ENG-36. 8p. Dep. 
NTIS $ 


Small scale experiments and feasibility studies were a 
formed for the iatenities d Plant Health Inspection Service (APHIS) 
of the United States Department of Agriculture (USDA). Included 
were computer support for the payment of indemnity for brucellosis 
in Texas; the measurement of cattle ear canal temperatures and its 
automation was continued at the Veterinary Services Laboratory 
(VSL), Ames, IA; and two short serological probes experiments 
were supported. Also funds were transferred to support the Elec- 
tronic Identification Project to enable this work to continue without 
interruption. 


23371 oo Influence of hexachlorbutadiene 
on mycoflora of vine roots. Mukasheva, G.M. Translated by M. 
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Gerrard from Mikrobiol. Zh.; 36: No. 1, 105-109(1974). 6p. Dep. 
NTIS $3.50. 

The influence of repeated soil fumigation of a vineyard with 
hexachlorbutadien was studied as ov to the number and compo- 
sition of microscopic fungi isolated from grape vine roots. The soil 
fumigat of a vineyard is established to change the number and 
correlation of some kinds of the fungi in dependence on the time of 
hexachlorbutadien application and the development phase of the 


grape vine. 


BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


RADIATION EFFECTS ON BIOCHEMICALS 


IN VITRO 


23372 Stable radical in the ribose moiety of x-irradiated 3’- 
cytidylic acid and its relation to a similar radical in cytidine: an ESR- 
ENDOR study. Bernhard, W.A. (Univ., Regensburg, Ger.); Huetter- 
mann, J.; Mueller, A.; Close, D.M.; Fouse, G.W. Radiat. Res.; 68: 
No. 3, 390-413(Dec 1976). 

A stable free radical, labeled 3aH, is formed in 3’-cytidylic 
acid (3'CMP) single crystals by x-irradiating at 77°K and then 
warming to above room temperature. It remains stable up to 150°C. 
ESR and ENDOR measurements explicitly indicate a structure of 
the form H2C - CX = CHY. The same free radical structure is 
assigned to a radical in cytidine (whose spectral parameters have 
been analyzed by Hampton and Alexander). The chemical structures 
of groups N and Y are tentatively assigned for the 3aH radical in 

both 3 3'CMP and cytidine. Measurements on the formation of the 
3aH radical in 3’CMP indicate that the precursor radical is due to 
hydrogen abstraction of C/sub 5’/. The activation energy of the 
conversion is ca. 30 kcal/mole. A mechanism is postulated for the 
formation of the 3aH radical in both 3’CMP and cytidine. It is 
shown to account for the decay of the 3aH radical in cytidine and 
the presence of yet another hitherto unassigned radical product 
observed by Allison and Alexander. The postulated mechanism 
provides a reaction scheme for arriving at various end products 
identified in aqueous radiolysis studies of DNA and its components. 


23373 Intermediates in the reduction of oximes in aqueous solu- 
tions. Neta, P. (Carnegie-Mellon Univ., Pittsburgh). Radiat. Res.; 68: 
No. 3, 422-432(Dec 1976). 

Radicals produced by one-electron reduction of benzaldoxime 
and pyridinealdoximes were studied by kinetic spectrophotometric 
pulse radiolysis. The radicals observed absorb mainly in the 300 to 
400 nm region with extinction coefficients for 2- and 4-pyridineal- 
doximes almost an order of magnitude higher than those for the 3- 
isomer and for benzaldoxime. The radical anion from the latter 
compound was found to protonate with pK 7.3. Radical anions from 
pyridinealdoximes protonate rapidly on the ring nitrogen. The two 
pK values for the oxime group of the radicals are around 5.4 and 
12.6. In the intermediate pH region the radical initially produced by 
one-electron reduction and ring nitrogen protonation was found to 
rearrange its oxime group by transfer of a hydrogen atom from the 
oxygen to the nitrogen. This process is acid and base catalyzed and 
involves the loss or gain of a proton in the rate-determining step. 


IN MAN 


23374 (BNL—21711) Carcinogenic effects of radiation-introduc- 
tion. Setlow, R.B. (Brookhaven National Lab., Upton, N.Y. (USA)). 
1976. Contract E(30-1)-16. 5p. (CONF- 760861—1). Dep. NTIS 


$3.50. 

From 7. international congress on photobiology; Rome, Italy 
(29 Aug 1976). 

The weight of experimental evidence reviewed indicates that 
UV damage to DNA, probably pyrimidine dimers, is the best molec- 
ular candidate for the initiating damage that leads to skin cancer. It is 
postulated that the carcinogenic action spectrum should be similar to 
the DNA action spectrum filtered through the upper layer of skin. 


RADIATION EFFECTS ON CELLS 


EXTERNAL SOURCE 
REFER ALSO TO CITATION(S) 23196 


23375 (BNWL-SA—5689) Microdosimetry theory. Roesch, 
W.C. (Battelle Pacific Northwest Labs., Richland, Wash. (USA). 11 
=~ — E(45-1)-1830. Op. (CONF-760741—1). Dep. 
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From 4. international conference on medical physics; Ottawa, 
Canada (25 Jul 1976). 

In order to “eal with the randomness in the deposition of 
energy in biological materials by ionizing radiation, microdosime- 
‘rists determine the energy actually deposited in sites as small as or 
smaller than individual cells. They call this quantity the specific 
energy and denote it by z. The specific energy has a range of values 
in similar sites and the object is to determine its probability density, 
f(z). The theoretical and experimental techniques that have been 
developed for microdosimetry are discussed. 


23376 (COO—2783-1) Physiopathology of blood platelets and 
development of platelet substitutes. Progress report, August 1, 1975— 
July 31, 1976. Baldini, M.G. (Brown Univ., age R.1. (USA)). 
28 Apr ’1976. Contract E(11-1)-2783. 27p. Dep. NTI S $4.00. 

Progress is reported on studies on the physiology of blood 
platelets in thrombocytopenic patients and rabbits. Methods for the 
detection of platelet antibodies and the preservation of platelets in 
vitro were investigated. Studies on the effect of low doses of x 
irradiation (up to 1000 R) on platelet function indicate that platelets 
exposed to ionizing radiation have increased functional activity. A 
list is included of publications that report the results of the studies in 
detail. 


23377 Photosensi‘ization of human diploid cell cultures by intra- 
cellular flavins and protection by antioxidants. Pereira, O.M. a. 
nia Univ., Berkeley (USA). Lawrence Berkeley Lab.); Smith, J.R. 

Packer, L. Photochem. Photobiol.; 24: No. 3, 237-242(Sep '1976). 


The damaging effects of near ultraviolet and visible light on 
WI-38 human diploid lung fibroblasts were investigated. WI-38 cells 
in culture were killed by light doses ranging from 2 to 10 x 10°W/ 
mh. There was an inverse correlation between culture age, i.e. 
population doubling level and photosensitivity. However, this effect 
could not be related to capacity for DNA synthesis and cell division. 
Flavins were clearly implicated as endogenous photosensitizers, and 
antioxidants such as d,l-a-tocopherol (vitamin E), BHT and ascorbic 
acid were found to afford the cells protection from light damage. 
Furthermore, products of lipid peroxidation could be detected in cell 
homogenates irradiated in the presence of riboflavin. 


23378 Radiation-induced giant cell formation: the influence of 
conditions which enhance repair of potentially lethal damage. Hetzel, 
F.W.; Kolodny, G.M. (Massachusetts General Hospital, Boston). 
Radiat. Res.; 68: No. 3, 490-498(Dec 1976). 

Exponentially growing and confluent cultures of 3T3 cells 
were x-irradiated, and then the cells were subjected to a variety of 
conditions and treatments. These includ=d balanced salt solution, 
conditioned medium, serum-free medium, disturbed (trypsin) and 
undisturbed growth. The cells were then assayed for survival and 
giant cell formation by separate methods. Repair of PLD was found 
to occur with most treatments employed, but the magnitude of repair 
varied. For growing cells, maximum repair (ratio of Dows = 1.32) 
was found employing conditioned medium (CM). For confluent 
cells, maximum repair occurred if the cells were allowed to remain 
in an undisturbed state overlaid with CM. For a 6-hr conditioned 
medium, undisturbed treatment, the ratio of Dows was 1.49. Under 
postirradiation treatment conditions similar to those above, a graded 
response was found for giant cell formation that varied in an inverse 
manner to the magnitude of PLD repair. In both a and 
confluent cell experiments, treatments which allowed for maximum 
PLD repair produced cell size profiles resembling unirradiated pop- 
ulations, while conditions which did not allow for any measurable 
PLD repair showed a maximum shift in cell size distribution to 
giants. Conditions which allowed intermediate repair capabilities had 
corresponding intermediate-size profile shifts. 


INTERNAL SOURCE 


(CONF-750989—P3, pp 96-111) Incorporation of tritium 
from tritium gas into nucleosides in aqueous solutions. Stoecklin, G.; 
Cacace, F. (Kernforschungsanlage, Juelich, Ger.). Mar 1976. 

From International conference on radiation effects and tri- 
tium technology for fusion reactors; Gatlinburg, Tennessee, USA (30 
Sep 1975). 

In Radiation effects and tritium technology for fusion reac- 
tors. 

In view of environmental and biological implications the 
decay induced incorporation of tritium from T2 into nucleosides in 
aqueous solutions has been studied by means of chromatographic 
methods. It could be shown that at a tritium level of about 1 to 2 
mCi/ml labelling of thymidine or deoxyuridine mainly occurs via the 
3’HeT* decay ion and not via Sp-radiolysis. In a saturated solution 
of thymidine only 8 . 10~* thymidine molecules are labelled per 
tritium decay (L-value), concomitantly 0.6 HTO molecules are also 
formed together with CHsT (L = 0.2) and an unidentified organic 
product (L = 10~*). Compared to identical tritium concentrations of 
HT and HTO in aqueous deoxyuridine solutions the labelling effi- 
ciency of Tz is an order of magnitude higher. 
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RADIATION EFFECTS ON MICROORGANISMS 


BASIC STUDIES 


23380 (TID—27276) Gamma radiation and virus m 
interferon production in the early growth cycle of sindbis virus 
chick embryo monolayers. Nieves, M.R. (Puerto Rico Univ., Ri 
Piedras). 1976. Contract E(40-1)-1833. 114p. Dep. NTIS $5.50. 

esis. 

The objective of the present work is to demons’ 
isolation or by means of immunological methods the presence of 
interferon early in the growth cycle of Sindbis virus. The validity of 
a proposed model for the control of interferon synthesis and action 
was evaluated using studies on the effect of 1,000 or 10,000 rads y 
radiation on the production of interferon with and without virus 
induction in the early growth cycle of Sindbis virus and interferon 
action at various times in chick embryo cells irradiated with 1,000 
rads or with 10,000 rads. (99 references) 


23381 Anoxic radiation protection of bacterial spores in suspen- 
sion. Ewing, D. (Univ. of Texas, Austin). Radiat. Res.; 68: No. 3, 
459-468(Dec 1976). 

Several compounds (nine alcohols, sodium formate, and CO: 
gas) have been tested for an ability to alter the anoxic radiation 
sensitivity of Bacillus megaterium spores, irradiated in suspension. 
Some of the additives protected (allyl alcohol, ethanol, glycerol, 
methanol, 1-propanol, 2-propanol, sodium formate and CO2); some 
did not (l-amyl alcohol, benzyl alcohol, and t-butanol). A correla- 
tion exists between anoxic radiation protection and the ability of the 
additive to react with a water-derived radical and form a radical at 
the a-hydroxy position. Only those additives that form a radical at 
this site showed an ability to protect. As a test of the relevance of 
this correlation between radiation protection and the formation of an 
a-hydroxy radical, OH competition experiments were run between 
methanol and t-amyl alcohol. These results showed that methanol 
partially loses its ability to protect when the competition for OH 
avors t-amyl alcohol about 4.3:1. These initial results suggest that 
the correlation is significant, although the exact mechanisms for 
protection are not known. 


RADIATION EFFECTS ON PLANTS 


BASIC STUDIES 


23382 Four-year post-exposure assay of vegetation 

project pinstripe: demonstration of the utility of delayed damage 
Ragsdale, H.L. (Emory Univ., Atlanta); Rhoads, W.A. 

Radiat. Bot.; 14: 229-236(1974). 

This report illustrates the feasibility of using temporally- 
delayed vegetation assays to determine radiation damage, by docu- 
menting the radiation damage resulting from the accidental venting 
of radioactive materials during Project Pinstripe, Frenchman's Flat, 
Nevada Test Site, in April, 1966. Evidence of desert shrub radiation 
damage was first observed and photographed, in April, 1968. Sys- 
tematic study of the vegetation was initiated in October, 1970, and 
evidence of radiation damage documented over 72.9 hectares adja- 
cent to the vent. Beta doses were estimated at 15—21 krads based on 
gamma exposure dose measurements. The minimum beta dose esti- 
mate was substantially greater than the theoretical lethal dose for the 
shrub, Larrea divaricata. Radiation damage to the shrubs, Larrea 
divaricata, Ephedra funerea, and Atriplex confertifolia was ex- 
pressed as differential bud mortality, partial death of shrub crowns 
with and without crown regrowth, and total shrub crown death 
without crown regrowth. Each of the shrub populations was statisti- 
cally different from its control population with respect to the distri- 
bution of individuals among damage classes. Generally, damage 
patterns were similar to those observed at two previously-studied 
Plowshare events. 


RADIATION EFFECTS ON ANIMALS 


MAN 


REFER ALSO TO CITATION(S) 21867, 23274, 23290, 23301, 
23374, 23396, 23607 


23383 (BNL—21924) Summary of thyroid findings in Marshal- 
lese 22 years after exposure to radioactive fallout. Conard, R.A. 
(Brookhaven National Lab., Upton, N.Y. (USA)). 1976. Contract 
E(30-1)-16. SF ee Dep. NTIS $3.50. 

From ference on radiation in associated thyroid cancer; 
Chicago, Illinois, United States of America (USA) (30 Sep 1976). 

Inhabitants of several atolls in the Marshall Islands were 
accidently exposed to fallout radiation following a detonation of a 
high yield thermonuclear device during experiments at Bikini in the 
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Pacific Proving Grounds in March 1954. The most serious acute 
effects of the ye were due to penetrating gamma radiation. 
Contamination of the skin in the Rongelap group resulted in wide- 
spread beta burns and epilation. These lesions healed and hair 
regrew normally within several months. Radiochemical urine analy- 
ses revealed that measurable amounts of radionuclides, includin 
181], were absorbed internally from ingestion of contaminated fi 
and water and from inhalation. No acute effects due to this internal 
exposure were seen. Late thyroid effects from radioiodine absorption 
are described. Follow-up examinations have revealed, except for one 
fatal case of leukemia and extensive thyroid lesions, only a few 
findings that ~~ be related to radiation exposure. A group of 
more than 200 Rongelap ~~~ who were relatives of exposed 
people, but had been away from the island at the time of the 
accident, moved back with the exposed people to their home island 
in 1957 and have served as an ideal comparison population for the 
studies. Results of medical examinations carried out on these popula- 
tions for the past 22 years are reviewed. 


23384 (CONF-760701—, pp 506-513) Implications of the “man- 
rem concept”. Taylor, L.S. (National Council on Radiation Protec- 
tion and Measurements, Bethesda, MD); Wyckoff, H.O. 1976. 

From International symposium on management of waste from 
the LWR fuel cycle; Denver, Colorado, United States of America 
(USA) (11 Jul 1976). 

In ings of the international symposium on the man- 
agement of wastes from the LWR fuel cycle. 

Because the measurement of doses to individuals in the popu- 
lation is impractical under present circumstances, any assessment of 
individual or group risks must be obtained indirectly through the use 
of some kind of dose-averaging procedure. The alternative solution 
is necessarily through an administrative process such as that tradi- 
tionally used by national and international protection bodies, where 
the effect is taken to be related to both the dose and the number of 
people who are exposed. The product of the average dose and the 
number of people exposed has led to the development of the “man- 
rem concept” as a means for computing the presumed hazard 
through the use of a single parameter. The assumptions necessary for 
the development of risk criteria are not always explicitly stated. 
First, it is assumed that the probability of a specified injury to an 
individual is proportional to the average absorbed dose he receives 
in the pertinent organ of his body. Second, it is assumed that one can 
compute the dose received by each individual in the pertinent organ 
from the limited amount of experimentally determined information 
about the radiation. 


23385 (CONF-760701—, pp 554-564) Transfer of plutonium 
from the environment to man. Bennett, B.G. (U.S. Energy Research 
and Development Administration, New York, NY). 1976. 

From International symposium on management of waste from 
the LWR fuel cycle; Denver, Colorado, United States of America 
(USA) (11 Jul 1976). 

In Proceedings of the international symposium on the man- 
agement of wastes from the LWR fuel cycle. 

The environmental impact of plutonium in the nuclear fuel 
cycle receives special consideration because of the physical and 
biological characteristics of plutonium and its importance in recycle 
fuel and in fast breeder reactors. Plutonium is widespread at low 
levels in the environment due to atmospheric weapons testing. The 
data from fallout measurements provide the opportunity to evaluate 
the environmental behavior and trace the transfer of plutonium 
through air and diet to man. An estimated 325 kCi of plutonium-239 
and plutonium-240 produced during weapons testing was globally 
dispersed. Inhalation intake, determined from measured or inferred 
air concentrations, has totaled somewhat over 40 pCi through 1975. 
The lung model of the International Commission on Radiological 
Protection gives reasonable estimates of retention in lung and trans- 
fer to bl from which organ distributions may be estimated. The 
adult body is currently about 2.4 pCi. Ingestion intake in 1972-1974, 
determined from complete diet samplings, was 1.6 +- 0.3 pCi/yr. 
Due to low uptake from the gastrointestinal tract, the contribution to 
the body burden from ingestion is negligible. 


23386 (SAND—76-5894) Development of a helmet-mounted 
PLZT thermal/flash protection system. Harris, J.O. Jr.; Cutchen, 
J.T.; Pfoff, B.J. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1976. 
Contract E(29-1)-789. 10p. (CONF-760976—1). Dep. NTIS $3.50. 

From 14. annual safe symposium; San Diego, California, 
United States of America (USA) (13 Sep 1976). 

Sandia Laboratories is developing PLZT thermal/flash pro- 
tective devices (TFPD’s) goggles to prevent exposure and resultant 
eye damage from nuclear weapon detonations. The primary empha- 
sis of the present pro is to transfer a! and establish 

roduction capability for helmet-mounted PLZT/TFPD goggles for 
SAF flight crews, with a non-helmet-mounted configuration to 
follow. The first production units are anticipated in the fall of 1977. 
ing principles of the PLZ1/TEPD goggle device are 


The operating 
briefly outlined, and the device configuration and operational char- 
acteristics are described. 





2390 ERDA ENERGY RESEARCH ABSTRACTS 


23387 Computer applications in radiation oncology. Proceedings 
of the fifth international conference on the use of computers in 
radiation therapy held in Hanover, New Hampshire, August 18—23, 
1974, Sternick, E.S. (ed.). Hanover, NH; University Press of New 
England (1976). 587p. (CONF-740844—). ’$15.00. 

From 5. international conference on the use of computers in 
radiation therapy; Hanover, New Hampshire, USA (19 Aug 1974). 

This book details the philosophy and financing involved in 
planning a comprehensive radiotherapy departmental computer 
system. It describes the algorithms developed for treatment planning 
including the newer modalities of pi-mesons, electrons, neutrons, and 
dynamic treatment and presents in-depth discussions of such relevant 
biological considerations as NSD, CRE, cell kinetics, and dose- 
volume relationships. Also included are sixty abstracts encapsulating 
current applications. 


23388 Xeroderma pigmentosum, DNA repair and carcinogenesis. 
Cleaver, J.E. pp 111-121 of In Cancer genetics. Lynch, H.T. (ed.). 
Springfield, IL; Charles C. Thomas Publisher (1976). 

The following topics are reviewed: Symptoms of xeroderma 
pigmentosum; xeroderma pigmentosum as a defect in the biochemis- 
try of repair of radiation damage; major classes of DNA damage and 
repair mechanisms; excision repair in relation to biochemical steps 
and the XP defect; sensitivity of xeroderma pigmentosum cells; host- 


cell reactivation of UV-damaged viruses; excision of pyrimidine 
dimers from human cells; formation and sealing of single strand 
breaks during dimer excision; insertion of new bases to repair DNA; 
and DNA repair, carcinogens, and carcinogenesis. (HLW) 


23389 Carcinogenic and genetic hazard from background radi- 
ation. Frigerio, N.A.; Stowe, R.S. (Argonne National Lab., Il. 
(USA)). pp 385-391 of In Biological and environmental effects of 
low-level radiation. Vol. 2. Vienna; IAEA (1976). 

From Symposium on biological effects of low-level radiation 
pertinent to protection of man and his environment; Chicago, IIl., 
USA (3 Nov 1975). 

Various models and predictions of the carcinogenic and ge- 
netic hazards of low-level, low-rate ionizing radiation were exam- 
ined and compared with actual experience in population in the 
United States of America and elsewhere. All the models predicted a 
significant increment in malignant mortality, and mortality from 

enetic disorders, with increasing background. Populations were 
irst examined for malignant mortality, for various age and geo- 
graphic groups, for all malignancies (ICD 140-205). They were then 
re-examined for groups of malignancies (e.g. 140-159, 160-164, etc.), 
and for each of 56 separate malignancy types. These groups and 
their malignancy rates were compared with the radiation back- 
ground characteristic of each geographic group. Simultaneous re- 
gressions were also performed against over 40 other geographical, 
social, medical, meteorological, economic, educational, ethnic and 
pollution parameters. Observation of the populations at risk showed 
not only no increment in malignant mortality with increasing back- 
ground, but a consistent and continuous decrement. Similar results 
were obtained for mortality from congenital malformations. The 
question of whether low-level radiation, at rates of the order of 0.5 
a and below, constitutes a significant environmental hazard is 
iscussed. 


23390 Respiratory exposure in buildings due to radon p 
Auxier, J.A. (Oak Ridge National Lab., Tenn. (USA)). Health Ph Phys: 
31: No. 2, 119-125(Aug 1976). 

The a radiation dose to the lungs of people who live in 
buildings constructed of some granites, low density concretes, and 
gypsum boards is higher than for residents of most other types of 
dwellings due to the air-borne progeny of radon. There is evidence 
that sealing the interior surfaces with epoxy paint, for example, can 
reduce the a dose to the lung significantly without a compensating 
increase in whole-body exposure to the y-rays from radon progeny. 
Based on the incidence rates for lung cancer in uranium miners, a 
concentration of radon of the order of 1 to 5 pCi/l. appears to be a 
reasonable limit for ‘lifetime’ exposure indoors for ‘typical’ home 
ventilation conditions. 


23391 Health effects of radon-222 from uranium mining. Pohl, 
R.O. (Cornell Univ., Ithaca, N.Y. (USA). Dept. of Physics). Search; 
7: No. 8, 345-353(Aug 1976). 

A discussion is given of the health effects of radon-222 and its 
short-lived daughters which arise from tailings in milling operations. 
It is shown that the radioactive decay product of thorium-230, 
radon-222, together with short-lived species polonium-218 and -214, 
lead-214 and bismuth-214 are expected to lead to approximately 400 
lung cancer deaths per gigawattyear at electrical energy produced in 
light water reactors. 


23392 (UCRL-Trans—11197) Relations between radiation risks 
and radiation protection techniques. Herrmann, K.; Kraus, 
W. (Staatliches Amt fuer Atomsicherheit und Strahlenschutz, Berlin 
(German Democratic Republic)). Nov 1976. Translation of SAAS— 
188. 36p. Dep. NTIS $4.00. 
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Relations between radiation risks and radiation protection 
measuring techniques are considered as components of the radiation 
risk. The roe ma of the exposure risk on t and extent of 
radiation protection measurements is discussed with regard to differ- 
ent measuring tasks. Based upon measuring results concerning the 
frequency of certain external and internal occupational exposures in 
the GDR, it has been shown that only a small fraction of the 
monitored persons are subjected to a high exposure risk. As a 
consequence the following recommendations are a occupa- 
tionally exposed persons with small exposure risk should be moni- 
tored using only a long-term desimeter (for instance a thermolu- 
minescence desimeter). In the case of internal exposure, the surface 
and air contamination levels should be controlled so strictly that 
— measurements of internal contamination need not be per- 
‘ormed 


23393 Correspondence: chromosomal localization of uv-induced 
unscheduled DNA synthesis. Berliner, J.; Mello, R.S.; Norman, A. 
(Univ. of California, Los Angeles). Radiat. Res.; 68: No. 3, 509- 
513(Dec 1976). 

We have measui-d the grain density - the number of grains 
per unit length - over the centromere and noncentromere regions of 
mé¢ .sphase chromosomes in autoradiographs of human lymphocytes. 
When the chromosomes were labeled in Go by uv-induced unsche- 
duled DNA synthesis, the grain density was two to four times larger 
over the centromere than over the noncentromere regions. When the 
labeling was done by scheduled DNA synthesis in S or unscheduled 
synthesis in M, the grain densities were approximately equal over 
both regions. 


VERTEBRATES 


23394 (BNWL-SA—5609) Response of normal tissues to an 
intracavitary exposure from californium-252. Sullivan, M.F.; Beamer, 
J.L.; Mahony, T.D.; Endres, G.W.R.; Cross, F.T. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). 1976. Contract E(45-1)- 
1830;CA-13127. 10p. (CONF-760436—8). Dep. NTIS $3.50. 

From International symposium on californium-252 utilization; 
Paris, France (26 Apr 1976). 

Eighty Hanford miniature swine were exposed to 50 pg of 
252Cf and 62 swine, to 50 mg ?*°Ra, placed in the uterine-cervix by 
an afterloading technique. The doses administered were referenced 
at 2.0 cm lateral to the source midline, but actually were verified by 
surgically implanting dosimeters in tissues that are at risk in the 
treatment of cervical cancer. An RBE of 6.6 for the Cf neutrons 
was established by comparing acute rectal mucosal damage from 
2,000 to 4,000 rad from *5?Cf, to the damage from 7,000 to 10,000 
rad from 26Ra. Several animals were necropsied at intervals up to 2- 
years —— to follow the progression of injury. Twenty-five 
animals exposed to between 1,200 and 2,000 rad from **Cf and 16 
that received 5,000 or 7,000 rad in two equai fractions from ?**Ra 
were maintained for up to 2 years to determine the incidence of 
complications during the period when such complications most 
frequently occur. The occurrence of rectal lesions confirmed at 
necropsy led to an RBE of 6.7 +- 0.85 which is almost the same as 
that deduced from acute effects occurring within a few weeks 


postexposure. 


23395 (CONF-760947—3) Effect of aging and radiation in mice 
of different genotypes. Storer, J.B. (Jackson Lab., Bar Harbor, Maine 
(USA); Oak Ridge National Lab., a a 1976. Contract 
E(11-1)-3267;W-7405-ENG-26. 22p. Dep. NTIS $3. 

From Conference on genetic effects on ll Bar Harbor, 
Maine, United States of America (USA) (12 Sep 1976). 

Data are presented on the life span of vine inbred strains and 
five hybrid strains of mice based on 400 mice of each sex for inbred 
and 200 mice of each sex for hybrid. Some of these mice were 
exposed when 120 days old to 250 R or 450 R of x radiation 
delivered at a dose rate of 60 R/min. Data on strain, sample size, and 
mean survival times are presented in tables. 


23396 (ORAU—128) Medical and Health Sciences Division re- 

search report 1975—1976. (Oak Ridge Associated Universities, Inc., 

ba (USA)). Oct 1976. Contract E(40-1)-GEN-33. 16p. Dep. NTIS 
3.50. 


Progress is reported on studies on the effects of irradiation 
and carcinogenic chemical environmental pollutants on the immune 
system of mammals; fundamental studies of membrane properties and 
lipid metabolism in neoplasms and respiratory diseases induced by 
chemical irritants, carcinogens, and mutagens; the development and 
testing of radiopharmaceuticals labeled with “C, ©Ga, "Dy, or 
‘Er as tumor-localizing agents; and the completion of a radiation 
emergency assistance center and training program. A list is included 
of 60 publications a period covered by this report that give 
details of the studies. (CH) 


23397 (ORO—3329-12) Regulatory mechanisms of 
Progress report. (Duke Univ., Durham, N.C. (USA). Medical 
Center). Nov 1976. Contract E(40-1)-3329. 17p. Dep. NTIS $3.50. 
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_ During the past year our major effort has been directed to 
examining the response of the eosinophilic system to changes in 
selected compartments of its cell population. The experimental ap- 
proach has consisted of exposing rats to total or ial body x- 
irradiation followed by quantitative estimates of the eosinophilic 
leukocytes in bone marrow and other major tissue ls. Direct cell 
counts were used for the bone marrow and blood: for the peripheral 
organs, such as small intestine, colon, spleen, etc., the eosinophilic 
leukocyte population was derived indirectly by the phospholipase B 
test, based on the fact that this enzyme is a quantitative marker for 
the — of rat tissues. A summary of the experimental data 
and a brief discussion of their interpretation are included. 


23398 Repopulation of lymph nodes of dogs after 1200 R whole- 
body x-irradiation and intravenous administration of mononuclear 
blood leukocytes. Nelson, B.; Calvo, W.; Fliedner, T.M.; Herbst, E.; 
Bruch, C.; Schnappauf, H.P.; Flad, H.D. (W'niv. of Ulm, Germany). 
Am. J. Pathol.; 84: No. 2, 259-282(Aug 1976). 

Fresh and cryopreserved autoiogous or allogeneic mononu- 
clear blood cells (MBCs) intravenously injected in 1200 R total-body 
x-irradiated dogs repopulated lymph nodes within 10 days after 
transfusion. Several eters of the lymphopoietic regeneration 
were correlated with the number of cells transfused and with the 
number of colony-forming units contained in the cell suspension 
when they were cultured in agar (CFU/sub c/). Values within the 
normal or close to normal range were reached in the mesenteric 
nodes of most of the animals transfused with 10x 10° MBC or more. 
These values were obtained when 5 x 105 CFU/sub c/ or more were 
transfused. Axillary nodes showed lower values than mesenteric 
nodes. They were mostly under the normal range but well over 
those of the irradiated controls. Frozen and thawed MBCs seem to 
be as effective as fresh cells for lymphopoietic restoration. The 
mesenteric nodes of dogs transfused with allogeneic MBCs showed 
higher cellularity and larger cortical-paracortical areas than those of 
4 transfused with approximately the same number of autologous 
cells. The repopulation of lymph nodes parallels that of the marrow. 


23399 Effect of ®°Co + radiation on the stem and differentiating 
spermatogonia of the postpuberal rat. Erickson, B.H. (Comparative 
Animal Research Lab., Oak Ridge, TN). Radiat. Res.; 68: No. 3, 433- 
448(Dec 1976). 


Previous descriptions of the radioresponse of rodent sperma- 


oe have relied on schemes of spermatogonial proliferation and 
differentiation that were either incomplete or inaccurate. This study 
was undertaken, therefore, to interpret the radioresponse of rat 
spermatogonia after a currently accepted pattern for their renewal 


and evolution. Rats were irradiated with Co y radiation at doses 
varying from 12 to 600 rad at 30 rad/min. Tubules were isolated 
from er-fixed testes and evaluated according to the method of 
Huckins (Anat. Rec. 169, 533 [1971]). Stem spermatogonial number 
was little affected by doses up to 200 rad, and the dose-response 
curve for this criterion yielded a Do of 373 +- 37 rad and an 
extrapolation number (n) of 2.1 +- 0.3. Stem-cell mitosis, as reflected 
by counts of type A: spermatogonia, was, however, substantially 

ected by a dose of 12 rad and was characterized by a Do of 148 +- 
8 rad and an n of 0.5 +- 0.1. The dose required to produce a 
measurable effect increased as the spermatogonium attained higher 
states of differentiation. Do and n varied from 139 +- 24 rad and 1.2 
+- 0.9, respectively, for type Ai to 215 +- 14 rad and 2 +- 0.4 for 
type A,. Due to the extreme lability of its mitosis, the stem spermato- 
gonium appeared to be the weakest link in the chain leading to the 
spermatozoon. 


23400 Influence of a chronic environmental stress on radiation 
carcinogenesis. Baker, D.G.; Jahn, A. (Brookhaven National Lab., 
Upton, NY). Radiat. Res.; 68: No. 3, 449-458(Dec 1976). 
influence of a chronic environmental stress on the inci- 
dence of radiation-induced tumors, lens opacities, and survival times 
was determined. Female CFN rats were exposed to whole-body 
irradiation with either 300 rad of fission neutrons, 600 rad of 250 kV 
x rays, or sham irradiation. Within each irradiated group, rats were 
— to one of four environments: exposure to 25°C until irradi- 
ated and immediately returned to (1) a 25°C or (2) a 2°C environ- 
ment for duration of life; acclimation to a 2°C environment for 40 
days, irradiated, then returned to (3) a 2°C or (4) a 25°C environ- 
ment. Postirradiation exposure to the 2°C compared to the 25°C 
environment reduced tumor incidence in the x- and neutron-irradiat- 
ed groups, but reduced incidence of lens opacities only in the 
neutron-irradiated group. A 2°C environment before and after irra- 
diation produced similar results. Return of the 2°C acclimated rats to 
a 25°C environment increased incidence of tumors and lens opacities 
in the x-ray group, but reduced incidence of both in the neutron- 
irradiated rats. ic exposure to 2°C reduced the tumor inci- 
dence of nonirradiated rats but did not change the incidence of lens 
ities. Median life expectancy was reduced by exposure to the 
2°C environment. The data are consistent with the hypothesis that a 
chronic environmental stress initiated immediately a carcino- 
gen, in this study x or neutron radiation, may inhibit the mali t 
transformation. In view of other published data the stress-induced 
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increase in metabolic rate may be an important factor in the inhibi- 
tion. 


INVERTEBRATES 


23401 (COO—1748-16) Neutron-induced mutation experiments. 
Progress report, March 1, 1976—February 28, 1977. Abrahamson, S. 
(Wisconsin Univ., Madison (USA)). Nov 1976. Contract EY-76-S- 
02-1748. 22p. Dep. NTIS $3.50. 

Results are from studies of experiments in Drosophila on the 
relative mutagenic effectiveness of neutrons of different energies 
employing X-linked recessive lethal and specific locus mutation tests. 
The energies and doses employed to data are .43 MeV (500, 1000, 
and 1500 R, in progress), .68 MeV (250, 500, 1000, and 1500 R), 2 
and 6 MeV (250 and 500 R), and 15 MeV (250, 500, 1000, 1500 and 
3000 R). .68 MeV neutrons appear to have an RBE between 3.3 to 
4.5, 15 MeV neutrons an RBE between 1.9 to 2.2, and 2 and 6 MeV 
neutrons RBE’s of intermediate values. The data for both .68 and 15 
MeV neutrons do not yet differentiate between a linear and quadrat- 
ic dose/frequency response curve for the doses studied. The specific 
locus mutation data also indicate the highest RBE for .68 MeV, 
followed by 2 and 6 MeV respectively. 


RADIONUCLIDE EFFECTS - INTERNAL SOURCE 


MAN 


REFER ALSO TO CITATION(S) 23275, 23295, 23305, 23353, 
23383, 23392 


23402 (LA-UR—76-2097) Cesium-137 whole-body content in a 
normal New Mexico population. Thomas, R.G.; Richmond, C.R.; 
Furchner, J.E.; Anderson, E.C. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1976. Contract W-7405-ENG-36. 14p. (CONF-761031—5). 
Dep. NTIS $3.50. 

From 10. midyear symposium for Health Physics Society; 
New York, New York, United States of America (USA) (11 Oct 
1976). 

A fairly consistent population of normal New Mexicans has 
been whole body counted periodically, for almost 20 years. Avail- 
ability of the same individuals has not always been possible but the 
size of any group Over one counting period has rarely been below 40 
individuals. Nanocuries of cesium-137 and grams of potassium have 
been the primary measurements, the latter determined through po- 
tassium-40 counting. The whole-body gamma ray counting has been 
performed using a large liquid scintillation detector, designed and 
built at the Los Alamos Scientific Laboratory. The data are general- 
ly expressed in terms of picocuries of cesium-137 per = of body 
potassium (pCi/gK). Following the peaks of high level atmospheric 
testing (early to mid-1960s) the levels rose, approaching 120 pCi/eK. 
For the five year period beginning in 1964 there was a steady 
decline. During the years of 1969 through 1973 the whole-body 
levels were essentially constant at approximately 20 pCi/gK. A 
gradual decline occurred over the next two years, reaching the 
current level of about 10 pCi/gK. A group of 100 individuals was 
counted during the summer of 1976 and these data are presented, 
showing that they follow a normal distribution. 


23403 (ORNL/CSD/TM—17) TIMED: a computer program for 
calculating cumulated activity of a radionuclide in the organs of the 
human body at a given time, t, after deposition. Watson, S.B.; Snyder, 
W.S.; Ford, M.R. (Oak Ridge National Lab., Tenn. (USA)). Dec 
1976. Contract W-7405-ENG-26. 154p. Dep. NTIS $6.75. 

TIMED is a computer program designed to calculate cumu- 
lated radioactivity in the various source organs at various times after 
radionuclide deposition. TIMED embodies a system of differential 
equations which describes activity transfer in the lungs, gastrointesti- 
nal tract, and other organs of the body. This system accounts for 
delay of transfer of activity between compartments of the body and 
radioactive daughters. 


23404 Low-level chronic exposure to tritium: An improved basis 

for hazard evaluation. Dobson, R.L. (California Univ., Livermore 

(USA). Lawrence Livermore Lab.). pp 57-62 of In Biological and 

environmental effects of low-level radiation. Vol. 2. Vienna; IAEA 
(1976). 

From Symposium on biological effects of low-level radiation 

inent to protection of man and his environment; Chicago, IIl., 

SA (3 Nov 1975). 

The possibility that significant biological effects may result 
from chronic low-level exposure to *HOH is the main health and 
environmental concern regarding tritium from nuclear energy oper- 
ations. Direct data for such exposure are, however, largely still 
unavailable. Information on chronic irradiation at low levels derives 
mostly from y-ray studies, so extrapolations are necesary for tritium. 
But controversy exists on tritium’s relative biological effectiveness 
(RBE) compared to y radiation and on the related quality factor (Q) 
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used for radiation protection (recently adjusted downward from 1.7 
to 1). A firmer basis for extrapolation is needed. The author has 
obtained quantitative data for low-level >HOH and Co y-ray 
exposures in the intact mammal. Developing mice were exposed to 
various doses over 33 days; surviving oocytes were then counted in 
ovaries and compared with controls, providing dose-response curves 
for both radiations. By comparing these curves, RBE values were 
determined. The RBE was found to vary inversely with dose, in 
accord with the theory of dual radiation action. At ‘y-ray doses of 50 
rads, the RBE was 1.6. It increased at lower doses, reaching a value 
of approximately 3. With short exposures, the RBE was lower, due 
possibly to differences in microdistribution of *H. These results 
demonstrate that conclusions from both high-dose and short-term 
experiments are likely to underestimate the effects of low-level 
chronic exposure to >HOH. Measurement of the systematic variation 
of tritium’s RBE with dose and recognition of the effect of exposure 
duration provide a more secure basis for hazard evaluation. 


23405 Gross distribution of **‘Am in a man seven years after 
inhalation. Toohey, R.E.; Essling, M.A. (Argonne National Lab., Ill. 
(USA)). pp 153-160 of In Biological and environmental effects of 
low-level radiation. Vol. 2. Vienna; IAEA (1976). 

From Symposium on biological effects of low-level radiation 
oteae to protection of man and his environment; Chicago, IIl., 

SA (3 Nov 1975). 

The gross distribution of *41Am remaining in a man seven 
years after exposure to airborne americium particles has been deter- 
mined by several techniques. Measurements were made of the radi- 
ation with Nal(Tl) crystals, one above and one below the supine 
subject at seven equally spaced points along the long axis. The 

tterns obtained indicated skeletal deposition in addition to material 
in the thorax. More detail was obtained from a longitudinal profile 
scan made at 10-cm intervals with a slit-collimated detector. A 
general labelling of the skeleton consistent with bone surface deposi- 
tion was observed, together with a pronounced increased concentra- 
tion in the thorax. A transverse profile scan was made at the point 
which had yielded the highest counting rate in the longitudinal scan. 
Unequivocal evidence for a lung burden was observed in the asymm- 
metry of this scan. The presence of the long-term lung burden was 
further confirmed by measurements made over the chest with a gas- 
filled proportional counter. The ratio of primary quanta in the 60- 
keV peak to those which had been forward scattered indicated that 
the radiation had passed through approximately 5 cm of soft-tissue 
equivalent absorber. Since estimates of the subject’s chest wall 
thickness were only about 2.5 cm, the major part of the radiation 
was coming from deeper in the chest, below the level of the rib cage. 
Therefore the material in the chest was primarily in the lungs and 
not in the bones of the thoracic cage. The proportional counter also 
showed that there was little contamination in the liver and spleen. 
This was expected since the subject had undergone extensive chela- 
tion therapy with DTPA at another centre. The whole-body content 
of *41Am was estimated to be 1.00+-0.03 uCi, with about 25% of 
this amount in the lungs. Thus a sizable fraction of the material 
retained is still in the lungs after seven years. 


ANIMALS 
REFER ALSO TO CITATION(S) 23353 


23406 Response of mouse foetus to radiation from Na 
sup(99m)TcO,. Lathrop, K.A.; Gloria, I.V.; Harper, P.V. (Franklin 
McLean Memorial Research Inst., Chicago, Ill. (USA)). pp 211-220 
of In Biological and environmental effects of low-level radiation. 
Vol. 2. Vienna; IAEA (1976). 

From Symposium on biological effects of low-level radiation 
pertinent to protection of man and his environment; Chicago, IIl., 
USA (3 Nov 1975). 

Technetium has assumed ecological importance as a source of 
low-level radiation, with the use of sup(99m)Tc in nuclear medicine 
and production of sup(99m)Tc in power generation reactions. Tech- 
netium introduced as pertechnetate into the bloodstream of pregnant 
females is transported across the placental barrier to the foetus, 
where a portion appears to be incorporated into biomolecules. When 
combined as biomolecules, radionuclides that decay by electron 
capture or isomeric transition show a lethality greater than that 
predicted in cell cultures and radiation therapy. The decay of 
sup(99m)Tc by isomeric transition, together with the above consid- 
erations, places a high priority on the investigation of its radiation 
effects due to clinical doses of up to 25 mCi. Female mice were 
given daily intravenous injections of 0, 5, 50 and 500 pCi of 
sup(99m)Tc as pertechnetate in isotonic saline throughout gestation, 
gestation and lactation, or lactation. At two months of age, the 
progeny were mated with randomly selected litter mates to produce 
a second generation; the process was repeated for production of the 
third generation. Only the first generation was irradiated. An injec- 
tion of 5 4Ci/mouse and 10 sta/eemmnen both approximately equal 
0.2 wCi/g of body weight; however, the mouse foetus receives an 
estimated radiation dose of 0.05 rad, and the human 1 rad. Through- 
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out the gestation period, a mouse at the 5 Ci level receives about 
100 pCi of sup(99m)Tc, resulting in approximately 1 rad to the 
foetus. Significant reduction of body weight was noted in all experi- 
mental groups. The greatest effects were seen in the progeny of 
mothers treated during gestation only. These preliminary results 
reinforce the existing concern about use of sup(99m)Tc-pertechne- 
tate in pregnant or potentially pregnant subjects. 


23407 Biological effect of focal alpha radiation on the hamster 
lung. Smtih, D.M.; Anderson, E.C.; Prine, J.R.; Holland, L.M.; 
Richmond, C.R. (Los Alamos Scientific Lab., N.Mex. (USA)). pp 
121-127 of In Biological and environmental effects of low-level 
radiation. Vol. 2. Vienna; IAEA (1976). 

From Symposium on biological effects of low-level radiation 
pertinent to protection of man and his environment; Chicago, IIl., 
USA (3 Nov 1975). 

Monodispersed 10-um-diameter ZrO2 ceramic microspheres, 
containing varying amounts of **°PuO2 or 7°*PuOs, were injected 
into the jugular vein of 100-day-old Syrian hamsters. These biologi- 
cally inert microspheres lodged subsequently in pulmonary capillar- 
ies and remained static in position throughout the lifespan of the 
animals with no discernible inflammatory response. The numbers of 
microspheres injected ranged from 2000 to 10000 and the specific 
activity from 0 to 59 pCi/sphere so that the lung burdens were 0 to 
354 nCi/animal. At these numbers, each plutonium-laden micros- 
phere served as an independent focal source of a radiation. No 
consistent alteration of lifespans post-exposure was seen in the ex- 
perimental hamsters compared with controls. Pulmonary tissue re- 
sponses were minimal, with only 0.5% of the animals given Pu/ZrO2z 
microspheres ultimately developing primary tumours of the lung. No 
unexpected gross or histologic lesions were found in other major 
body tissues. 


23408 Effect of continuous intake of tritiated water (HTO) on the 
liver chromosomes of mice. Brooks, A.L.; Carsten, A.L.; Mead, D.K.; 
Retherford, J.C.; Crain, C.R. (Inhalation Toxicology Research Inst., 
Albuquerque, NM). Radiat. Res.; 68: No. 3, 480-489(Dec 1976). 

hromosomal damage in the livers of mice exposed to con- 
tinuous intake of triated water (HTO) was evaluated. Hale—Stoner 
Brookhaven mice were maintained on HTO (3 pCi/ml) for 90, 330, 
(500, 560), and 700 days. The experimental animals and age-matched 
controls were partially hepatectomized to stimulate liver cell divi- 
sion and the frequency of chromosome aberrations in metaphase 
cells of the liver was used as an index of radiation-induced change. 
When liver cell chromosomes from mice on HTO water were 
compared with those from age-matched controls, there was a higher 
level of damage in the animals on HTO. This was true for both 
hyperdiploid and diploid cells. At the 5% level, however, the 
increase was not statistically significant. When the data were ana- 
lyzed without four animals, one with a clone of abnormal cells and 
three with an unusual distribution of chromosome damage, there was 
a significant increase in the level of chromosome damage in the 
livers of mice on HTO for either 330 or (500, 560) days. The level of 
chromosome damage following HTO ingestion was similar on a per 
rad basis to that seen in Chinese hamster livers after protracted Co 
gamma exposure or internally deposited '*Ce, an energetic beta 
emitter. The data support the concept that on a per rad basis the risk 
for chromosome breakage following tritium exposure as HTO is 
similar to that from other beta—gamma emitters. 


MAN 
REFER ALSO TO CITATION(S) 23405 


ANIMALS 
REFER ALSO TO CITATION(S) 23302, 23406 
THERMAL EFFECTS 


REFER ALSO TO CITATION(S) 23310 


CHEMICALS METABOLISM AND TOXICITY 
REFER ALSO TO CITATION(S) 23313, 23396 


CELLS 


23409 (LBL—5384) Interactions of benzo(a)pyrene with mouse 
epithelial cells in culture. Landolph, J.R. Jr. (California Univ., Berke- 
ley (USA). Lawrence Berkeley Lab.). Sep 1976. Contract W-7405- 
ENG-48. 210p. Dep. NTIS $7.75. 


; Results are reported from studies on the machanisms of the 
toxicity of Benzo(a)pyrene (BaP) to a mouse liver epithelial cell line 
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(NMuLi) in culture. The toxicity and growth inhibition effects of the 
carcinogen were exponential with the time of exposure to BaP, with 
BaP concentration, and with the number of cell divisions in the 
presence of the carcinogen. Levels of aryl hydrocarbon hydroxylase 
(AHH), the enzyme responsible for metabolizing BaP to its toxic and 
mutagenic derivatives, were 1 to 3 times greater in log phase cells 
than in confluent cells. An activated derivative of BaP, the diol- 
epoxide, was 130 times more toxic to exponentially growing cells 
than to confluent cells. 


MICROORGANISMS 
REFER ALSO TO CITATION(S) 23371 


23410 (ORNL-tr—4283) Induction of endogenic virus, type C, by 
5-iododeoxyuridine: increase of this induction by polycyclic hydrocar- 
bons. Yoshikura, H.; Zajdela, F. Translated by M. Gerrard from C. 
R. Hebd. Seances Acad. Sci., Ser. D; 282: 1383-1385(1976). 3p. Dep. 
NTIS $3.50. 

The frequency of induction of the type C endogenic virus by 
5-iododeoxyuridine in cells of MLg mice is increased about 10-fold 
after treatment with polycyclic hydrocarbons. This must be activat- 
ed by the hepatic microsomic enzymes directly in the culture 
medium. 


VERTEBRATES 
REFER ALSO TO CITATION(S) 21617 


23411 (ORNL-tr—4251) Accumulation of toxic chlorinated sub- 
stances from Rhine water in the fatty tissues of the rat. Jacobs, A.; 
Blangetti, M.; Hellmund, E. Translated by R.C. Mansfield from Vom 
Wasser; 43: 259-274(1974). 17p. Dep. NTIS $3.50. 

The accumulation of the industrial products hexachloroben- 
zene, tetrachlorobenzene (1, 2, 3, 4- and 1, 2, 4, 5-), trichlorobenzene 
(1, 3, 5-), o-dichlorobenzene, y-hexachlorocyclohexane, and hexach- 
loro- 1, 3-butadiene was investigated in albino rats. The substances 
were given by oral application in a mixture. Subsequently they were 

determined in the fatty tissue, in liver, kidney, heart, and blood. 
Hexachlorobenzene was found to be the most persistent substance. A 
synergistic effect was observed with “reverse 
arrowhexachlorocyclohexane the accumulation of which was sup- 
pressed when given in mixture with the other chlorocompounds. 


MAN 
REFER ALSO TO CITATION(S) 21619, 23281, 23374 


23412 Radiation yo criteria for vapor lamps: pro- 
posed recommendations and notice of intent to develop performance 
= Regist. (Wash., D.C.); 41: No. 197, 44421-44424(8 Oct 

From Food and Drug Administration, 21CFR1000, Dept. of 
Health, Education, and Welfare. Radiation safety criteria for mer- 
cury vapor lamps. 

Recommendations for mercury-vapor discharge-lamp radi- 
ation-safety criteria are proposed with an announcement of intent to 
develop a radiation safety performance standard for these lamps. 
Interested persons may submit comments until December 7. Such 
action is necessary due to the high efficiency and long life of 
mercury vapor lamps and their energy-saving role in illumination. 
They are widely used for lighting, including streets, school gyms, 
sports arenas, commercial stores and industrial facilities. (PCS) 


OTHER ENVIRONMENTAL POLLUTANT 
EFFECTS 


— (BNWL-tr—219) Experimental in on the oper- 

behavior of rats in the 50 Hz high voltage alternating 
field. S ittka, O.; Taege, M.; Tembrock, G. Translated from Biol. 
Zentralbl; 88: 273-282(1969). 12p. Dep. NTIS $3.50. 

Some rats were trained in a skinner box to take up a given 
amount of water from a drinking vessel by pressing down a lever. 
The trained rats in the skinner box were brought into an electric 
field (50 c/s, about 0.5 to 0.7 kV/cm). In intervals of two minutes, 
the electrical field was switched on and off. On the average, the rats 
revealed a decreasing rate in the field. Even the pressing- 
down frequency was transformed by the electric field. There were 
specific individual differences in the reactions of the trained rats. It is 

that there are certain short- and long-term after effects 
caused by the field. 


GEOSCIENCES 


GEOLOGY AND HYDROLOGY 


REFER ALSO TO CITATION(S) 21663, 21664, 21838, 21841 


GEOPHYSICS 


SEISMOLOGY AND TECTONICS 
REFER ALSO TO CITATION(S) 21539 


23414 (LA—6406-MS) LASL seismic programs in the vicinity of 
Los Alamos, New Mexico. Newton, C.A.; Cash, D.J.; Olsen, K.H.; 
Homuth, E.F. (Los Alamos Scientific Lab., N.Mex. (USA)). Nov 
1976. Contract W-7405-ENG-36. 44p. Dep. NTIS $4.00. 

The Los Alamos Scientific Laboratory is located in north- 
central New Mexico within an area of geologically recent volcanic 
and tectonic activity. A network of twelve short period seismic 
stations within 150 kilometers of Los Alamos is telemetered to 
LASL, and recordings are mailed from a similar station at Lukachu- 
kai, Arizona. These stations record most regional earthquakes having 
magnitudes (M/sub L/) greater than one. The seismic data thus 
obtained are used to study the contemporary tectonic activity near 
the Valles Caldera and the Rio Grande Rift between 35° and 37° 
north latitude. The regional al map for the period September 
1973 through December 1975 shows earthquake concentrations (1) 
along the Nacimiento Uplift and its northward extension to Dulce, 
NM, (2) near on north of Los Alamos; (3) beneath the western 

of the Taos Plateau; and (4) within the Rio Puerco fault zone, 
ween Albuquerque and Grants. Almost no earthquakes are origi- 
nating beneath the Valles Caldera, suggesting the presence of a hot 
shallow body where strain relief occurs by creep rather than by 
brittle fracture. The instrumental and historical seismicity and earth- 
quake evidence from fault displacements consistently show the over- 
all region to have moderate activity. 


23415 (TID—27311) Source, scattering and attenuation effects 

on high frequency seismic waves. Chouet, B.A. (Massachusetts Inst. 
of Tech., Cambridge (USA)). Sep 1976. Contract EY-76-S-02-2534. 
190p. Dep. N NTIS $7.50. 


High +) — coda waves from small local earthquakes are 
interpreted as backscattering waves from numerous heterogeneities 
distributed uniformly in the earth's crust. Two extreme models of the 
wave medium that account for the observations on the coda are 
proposed. The sensitivity of the high frequency coda waves to 
changes in the medium structure is demonstrated in the data collect- 
ed at Stone Canyon, California. The temporal change in behavior of 
the 24 Hz coda observed in this region is interpreted as being related 
mainly to an increase of the intrinsic Q in the shallow crust. 


23416 (UCRL—78369) Estimates of the epicentral ground 
motion in the central and eastern United States. Bernreuter, D.L. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
Jun 1976. Contract W-7405-ENG-48. 9p. (CONF-770103—5). Dep. 
NTIS $3.50. 

From 6. world earthquake conference; New Delhi, India (10 
Jan 1977). 

Seismic ground motion from earthquakes in the central U.S. 
recorded at regional distances is used as a basis to make estimates of 
the strong — motion that could be expected from future earth- 

uakes in t tral U.S. The method used to back extrapolate the 

data i into the near field is shown to be valid by use of data from 

earthquakes and underground nuclear explosions. The results of this 

study show that the estimated peak accelerations in the epicentral 

are similar to that observed elsewhere throughout the world. 

The differences between these results and the lower values predicted 
by Nuttli are also discussed. 


GEOPHYSICAL SURVEY METHODS 
REFER ALSO TO CITATION(S) 23220 


23417 (MERC/SP—76/2, pp 100-103) Optical processing of 
remote sensor imagery. Rabshevsky, G.A. 1976. 

From 7. annual Appalachian petroleum geology sym 
Morgantown, West Virginia, United States of America 
Mar 1976). 

In Devonian shale: production and potential. 

Interpretation of remote sensor imagery is reviewed. Interpre- 
tation of LANDSAT imagery is emphasized. Optical processing 
— ues suitable for use on LANDSAT easy including elec- 

tical processes and photographic compositing are 
donadibed. GRDS 


SA) ri 
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MINERALOGY, PETROLOGY, AND ROCK 
MECHANICS 


REFER ALSO TO CITATION(S) 21659 


23418 (UCID—17246) Constitutive modeling of Climax Stock 
granodiorite under compressive loading. Costantino, M.S. (California 
Univ., Livermore (USA). Lawrence Livermore > wan 27 Aug 1976. 
Contract W-7405-ENG-48. 14p. Dep. NTIS $3.50 

Described here is a constitutive relation for the stress-volume 
strain states of Climax Stock granodiorite from the Nevada Test Site 
under nonhydrostatic loading conditions. By comparison with 
Nugget sandstone under similar loading conditions, for which this 
functional form fitted the data, we find no relationship for Climax 
Stock granodiorite between the fitting parameters and other system 
variables such as mean stress or confining pressure. Therefore this 
relation is not yet suitable for use in computer codes that attempt to 
predict the response of rocks to stress. 


GEOCHEMISTRY 


REFER ALSO TO CITATION(S) 21660 


PHYSICS RESEARCH 


ASTROPHYSICS AND COSMOLOGY 


STARS 


23419 Branching in the S-process: the effects of an intermittent 
neutron flux and long-lived isomeric states. Ward, R.A. Houston, TX; 
Rice Univ. (1976). 204p. University Microfilms Order No. 76-21,719. 

Thesis (Ph. D.). 

The usual mathematical formulation of s-process branching 
due to competition between neutron capture and beta decay is 
generalized to include brief periodic neutron-exposure episodes sepa- 
rated by much longer neutron-free interpulse periods. Such neutron 
exposures seem to be a natural result of the stellar evolution of the 
helium shell-flashing stage of a wide range of intermediate-mass 
stars. The complete solutions to the coupled s-process branching 
networks are developed, and it is shown that the decay of the 
unstable branch nuclei between neutron irradiations allows the mean 
s-process neutron flux in such a pulsed environment to be consider- 
ably larger than that for a single continuous-exposure event. In 
addition to these considerations, the question of isomeric branching 
due to direct population of long-lived metastable states by neutron 
capture is also discussed. Many such isomeric states of importance to 
the s-process are located and the changes in the traditional branching 
arguments brought about by such nonthermal branching are quanti- 
tatively examined. So important is the question of whether or not 
these isomeric states can survive the stellar interior without being 
quickly brought into thermal equilibrium with their respective 
ground states, that an extensive calculation of the enhancement of 
spontaneous radiative transition rates due to Coulomb collisions is 
undertaken. The complete general theory of thermonuclear Cou- 
lomb de-excitation by the surrounding stellar ions is developed for 
arbitrary multipolarity transitions among the nuclear excited states. 
These calculations are then specialized to examine the de-excitation 
of the important long-lived s-process isomeric states. 


SOLAR PHENOMENA 


23420 A search for a general gradient in the solar wind speed. 
Bame, S.J.; Asbridge, J.R.; Feldman, W.C.; Felthauser, H.E.; Gos- 
ling, J.T. (University of California, Los Alamos Scientific Laborato- 
ry, Los Alamos, New Mexico 87545). J. Geophys. Res.; 82: No. 1, 
173-176(1 Jan 1977). 

Long-term averages of solar wind speed data obtained in the 
ecliptic plane from July 1964 through December 1975 have been 
examined for a regular variation in flow speed associated with the 
earth’s yearly excursion to latitudes +- 7(1/4) degree about the solar 
equator. Regular speed modulations of 70 kms s~' peaking at the 
highest latitudes are discernible from mid-1964 through 1966 and 
from early 1969 to early 1971. During the remainder of this 11 (1/2) 
-year interval the modulations in speed seem to be aperiodic. A 
superposed epoch analysis of all the data fails to reval a general soar 
latitude gradient in the solar wind flow for these 11 (1/2) years. It is 
concluded that with near-earth observations a latitude dependence of 
the flow speed i is too small to be detected on a regular basis against a 
background ‘noise’ of solar wind streams, which vary in longitude, 
latitude, and time. (AIP) 
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COSMOLOGY 
REFER ALSO TO CITATION(S) 23581 
Induced cosmological constant expected above the phase 


the broken symmetry. Bludman, S.A.; Ruderman, 
t of Physics, University of Pennsylv. Philadel- 


ania, 
phia, Pennsylvania 19174). Phys. Rev. Lett.; 38: No. a 255-257(31 Jan 
77). 


The vacuum ey density now is small or zero but must 
have been prodigious if the universe was once hotter than T/sub c/ 

~10" K and t elementary-particle symmetry is spontaneously 
broken by a Higgs mechanism. If symmetry is broken nondynamical- 
ly, in the hot duordered phase the huge vacuum energy density is 
nevertheless negligible, compared to the energy density of ultrarela- 
tivistic particles. use the broken symmetry is non-Abelian, the 
long-range forces arising on symmetry restoration need not lead 
back to an anisotropic, inhomogeneous, or domain-structure uni- 
verse. (AIP) 


PLANETARY PHENOMENA 


23422 (N—76-12090) New horizons. (National Aeronautics and 
Space Administration, Washington, D.C. (USA)). 1975. 40p. 
(NASA-EP—117). 

Misc-Original Contains Color Illustrations. 

The contribution of space exploration and space related re- 
search to the future of man and the accomplishments of the space 

program are assessed. Topics discussed include the role of applica- 

tions satellites in crop surveillance, land use surveys, weather fore- 
casting, education, communications, and pollution monitoring; plan- 
etary studies which examine the origin and evolution of the solar 
system, including dynamic processes that bear directly on earth's 
environment; and fuel conservation and development of new energy 
sources. (GRA) 


ATMOSPHERIC PHYSICS 


MAGNETOSPHERIC PHENOMENA 


23423 Electromagnetic instability in a plasma with a “reverse” 
loss cone. Kats, M.E.; Makarenko, V.N.; Yukhimuk, A.K. (Institute 
of Geophysics, Academy of Sciences of the Ukrainian SSR, Kiev). 
Sov. Tech. Phys. Lett. (Engl. Transl); 2: No. 2, 51-52(Feb 1976). 


ATOMIC, MOLECULAR, AND CHEMICAL 
PHYSICS 


REFER ALSO TO CITATION(S) 22813 


23424 Photoionization of positive ions: Outer p subshells of the 

noble-gas isoelectronic sequence. Msezane, A.; Reilman, R.F.; 

Manson, S.T.; Swanson, J.R.; Armstrong, L. Jr. (Department of 

Physics, Georgia State University, Atlanta, Georgia 30303). Phys. 
A; 15: No. 2, 668-674(Feb 1977). 

Calculations have been performed for the photoionization of 
the Ne 2p, Ar 3p, Kr 4p, and Xe 5p isoelectronic sequences using 
both multiconfiguration Hartree-Fock and Hartree-Slater wave 
functions. The results show that away from the vicinity of a Cooper 
minimum, which moves rapidly into the discrete in going along an 
isoelectronic sequence, agreement between the two calculations is 
quite good. Thus we conclude that for highly stripped ions, the 
Hartree-Slater results are an excellent approximation to the multi- 
configuration Hartree-Fock photoionization cross sections. (AIP) 


?Pi) interactions. Nielson, G.C.; Parker, G.A.; Pack, R.T. (Depart- 
ment of Chemistry, Brigham Young University, Provo, Utah 84602). 
J. Chem. Phys.; 66: No. 4, 1396-1401(15 Feb 1977). 

Angle dependent intermolecular potential energy surfaces for 
the two states (7A’ and 7A’) that arise from the interaction of ground 
(X ?Pi) state NO with Ar are calculated using the electron gas 
model to obtain the short range interactions. The average and 
difference of the two interaction energies are fit to analytic forms 
convenient for use in scattering calculations and joined smoothly 
onto the long range van der Waals potential previously determined. 
The results, which appear to be of iseful accuracy, and the applica- 
bility of the electron gas model to such open shell—closed shell 
interactions are discussed. (AIP) 


23426 Theoretical transition dipole moments and lifetimes for the 
A ‘ui/sub u/yieldsX Si/sub g/ system of Naz . Stevens, W.J.; Hessel, 
M.M.; Bertoncini, P.J.; Wahl, A.C. (Laser Physics Section, National 
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Bureau of Standards, Boulder, Colorado 80302). J. Chem. Phys.; 66 
No. 4, 1477-1482(15 Feb 1977). 

Multiconfiguration self-consistent field (MCSCF) calculations 
have been carried out on the X 'wi/sub g/, A 'wi/sub u/, and B 'Pi/ 
sub u/ states of Naz. The calculated potential energy curves are in 
= agreement with the ex tal X and A RKR curves of 

essel and Kusch. Both the AyieldsX and ByieldsX transition mo- 
ments have been calculated as a function of nuclear separation using 
MCSCF wavefunctions. These calculations are in excellent — 
ment with the recent experimental determinations of the ByieldsX 
transition moment. A values and lifetimes of several A-state vibra- 
tional and rotational levels for the AyieldsX transition have been 
calculated using the theoretical transition moment and the experi- 
mental potential curves of Hessel and Kusch. These again are in 
excellent agreement with the recently measured lifetimes. (AIP) 


ATOMIC AND MOLECULAR PROPERTIES 
REFER ALSO TO CITATION(S) 23020 


23427 Gaussian basis sets for the atoms gallium through krypton. 
Dunning, T.H. Jr. (Chemical Physics Group (MS 732), Los Alamos 
Scientific Laboratory, Los Alamos, New Mexico 87545). J. Chem. 
Phys.; 66: No. 3, 1382-1383(1 Feb 1977). 

Hartree-Fock calculations are reported on the atoms gallium 
(AIP krypton using (13s9p5d) and (14s11p5d) Gaussian basis sets. 


23428 Progress in the spectroscopy of rare earth and transition 
metal ions. McClure, D.S. (Princeton Univ., N.J. (USA). Dept. of 
Chemistry). J. Lumin.; 12-13: 67-78(Mar 1976 

From 1975 international conference on luminescence; Tokyo, 
Japan (1 Sep 1975). 

18 refs. 

Several areas in which there has been progress in spectros- 
copy of transition metal and rare earth ions of relevance to lumines- 
cence are reviewed. These are, structure of impurity centers in 
crystals, radiationless processes, molecular spectra, charge transfer 
spectra and high energy spectra. The aim of the reviews is not to be 
comprehensive, but is to note unusual things and to suggest direc- 
tions where further progress would be most valuable. 


23429 Absorption spectra of rare-earth elements in the Schumann 
region: Europium. Kozlov, M.G.; Kotochi oS S.A. Opt. Spectrosc. 
(USSR) ep Transl); 41: No. 3, 208-2 12( 1976). 

The — spectrum of europium vapor was obtained in 
the region from 2700 A to 1700 A. Wavelengths were measured for 
more than 200 absorption lines which correspond to transitions from 
the *S°e/2 ground state of europium. The existence of four series 
which converge to the °S°b ion state of Eu II, and also of four series 
which converge to the limit 7S°a of Eu II, was established. Four of 
the newly identified series were assigned to 6s*—6snf transitions. 
Extensions of series that correspond to two-electron transitions were 
found. The frequency dependence of the photoionization cross sec- 
al _ europium vapor was measured near the first ionization limit. 


23430 Term analysis of the spectrum of neutral neptunium (Np 1) 
. Fred, M.; Tomkins, F.S.; Blaise, J.E.; Camus, P.; Verges, J. 
(Chemistry Division, Argonne National Laboratory, Argonne, IIli- 
nois 60439). J. Opt. Soc. Am.; 67: No. 1, 7-23(Jan 1977). 

We have measured approximately 6096 Np wavelengths with 
the 9 m Paschen—Runge spectrograph at Argonne and the Fourier 
transform facilities at Aime Cotton, of which 40% have been classi- 
fied as transitions between 130 even levels and 329 odd levels. Most 
of the even levels and half of the odd levels have been identified by 
ine structure and Zeeman data. The ground configuration is 

6d7s% the next configuration, 5f° 7s?, starts at 2831 cm~*. The low 
ievels of 5f* 6d? 7s, 5f? 6d? 7s, and 5f* 6d7s7p have been identified, 
and parameter fits have been made for 5f* 6d7s? and 5f* 7s? 7p. (AIP) 


23431 Observation of resonances near 11 eV in the photodetach- 
ment cross section of the H™ ion. Bryant, H.C.; Dieterle, B.D.; 
Donahue, J.; Sharifian, H.; Tootoonchi, H.; Wolfe, D.M.; Gram, 
P.A.M.; Yates-Williams, M.A. (Department of Physics and ’Astron- 
omy , The University of New Mexico, Albuquerque, New Mexico 
87131). Phys. Rev. Lett.; 38: No. 5, 228-230(31 i 1977). 

We have used a colliding-beam method to find two reson- 
ances in the photodetachment of electrons from H™. A nitrogen laser 
beam is directed at variable angle across the 800-meV H™ beam at 
the Clinton P. Anderson Meson Physics Facility (LAMPF), result- 
ing in a center-of-mass photon beam wavelength which is continu- 
ously tunable from the visible to the vacuum ultraviolet. Our pre- 

measurements of the two resonances observed near 11 eV 


liminary 
agree well with theoretical predictions within our experimental 
resolution of 10 meV. (AIP) 


23432 Multiconfiguration Hartree-Fock calculation of photoioni- 
zation cross sections of the rare gases. Swanson, J.R.; Armstrong, L. 
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Jr. (Physics Department, Johns Hopkins Universi 

Maryland 21218). Phys. Rev., A; 15: No. 2, SEL-6Gi(Feb 1977) 1977). 
A multiconfiguration Hartree-Fock calculation is used to test 

the hypothesis that ground-state correlations involving excitation of 

a single pair of electrons from an outer p shell into d orbitals are the 

dominant ones in the photoionization cross sections of Ne, Ar, Kr, 

and Xe. Dramatic improvement in the agreement of dipole length 

and dipole velocity forms of the cross section is obtaining in 

from a Hartree-Fock to a multiconfiguration Hartree-Fock n ge 

tion. Results are found to be com le to recent values obtained 

using the random-phase approximation with exchange and the R 

matrix. (AIP) 


23433 X-ray exploded-wire plasmas. Burkhalter, 
P.G.; Dozier, CM. i Nagel DD (Naval Research Laboratory, Wash- 
ington, D. C. 20375) Rev., A; 15: No. 2, 700-717(Feb 1977). 

X-ray line spectra were collected from exploded (Al to U) 
wire plasmas ag es by 10'*-W pulse discharges of high-energy 
electrons in the Gamble II generator. High-ionization states were 
found in these spectra that provided new spectroscopic data. The 
Ne- and Ni-like isoelectronic sequences involving L- and M-shell 
transitions were extended to high-atomic-number elements, Ag and 
Au, respectively. The correlation of spectra and x-ray pinhole 
images revealed that the high-temperature emission emanates from 
small (< 75 wm), high-density pinched regions with plasma tempera- 
tures of 1—2 keV (based on the coronal model). Other x-ray 
emission arises from cool-plasma (50—200 eV) regions associated 
with the flaring structure as seen in x-ray-pinhole images. In addition 
to low-temperature thermal x-ray emission from the flare regions, 
energetic electrons produce nonthermal inner-shell spectral lines. As 
the atomic number increases, the relative intensity of the cool plasma 
to high-temperature thermal emission increases systematically for 
isoelectronic sequences involving K-, L-, and M-shell transitions. 
The plasma characteristics determined from the distribution of ion- 
ization states in the exploded-wire spectra correlate well with those 
from other high-energy-density generating devices, namely the 
vacuum spark and plasma focus. (AIP) 


23434 Infrared intensities: A model for the quantitative predic- 
tion of the vibrational strengths of SF; and UFs. Person, W.B.; 
Overend, J. (Los Alamos Scientific Laboratory, Los Alamos, New 
Mexico 87545). J. Chem. Phys.; 66: No. 4, 1442-1448(15 Feb 1977). 

Using an atomic polar tensor for the F atom obtained from an 
analysis of the experimental infrared intensities of CHsF and normal 
coordinate analyses of SFs and UF., the infrared spectra of SFs and 
of UF. have been predicted and compared with experiment. The 
absolute infrared intensities predicted for the infrared-active funda- 
mental vibrations of SFs agree quite well with experimental values; 
for UFe, the experimental values are less well-determined, but the 
agreement also ap’ to be satisfactory. The intensities of the 
binary combination bands have also been calculated, using anhar- 
monic force constants introduced by the use of curvilinear coordi- 
nates supplemented by terms in the valence-bond stretching coordi- 
nates estimated from an assumed Morse potential, and using the 
calculated intensities for the fundamentals neglecting electrical an- 
harmonicities. These predictions also appear to be in semiquantita- 
tive agreement with the experimental data. (AIP) 


POSITRONIUM, MUONIUM, AND MUONIC AND MESIC 
ATOMS AND MOLECULES 


REFER ALSO TO CITATION(S) 22825, 23595 


23435 Determination of strong-interaction widths and shifts of 
pionic x-rays with a crystal spectrometer. Boehm, F.; Hahn, A.; 
Henrikson, H.E.; Miller, J.; Powers, R.J.; Vogel, P.; Vuilleumier, 
J.L.; Wang, K.C. (California Institute of Technology, Pasadena, 
California 91125). Phys. Rev. Lett.; 38: No. 5, 215-218(31 Jan 1977). 

Pionic 3d-2p atomic transitions in F, Na, and Mg have been 
studied using a bent crystal spectrometer. The pionic atoms were 
formed in the production target placed in the external proton beam 
of the Space Radiation Effects Laboratory synchrocyclotron. The 
observed energies and widths of the transitions are E=41 679(3) eV 
and F=21(8) eV, E=62 434(18) eV and [' =22(80) eV, E=74 389(9) 
eV and [=67(35) eV, in F, Na, and Mg, respectively. The results 
are compared with calculations based on a pion-nucleus optical 
potential. (AIP) 


23436 Negative-muon capture in ionic compounds and some relat- 
ed elements. Mausner, L.F.; Naumann, R.A.; Monard, J.A.; Kaplan, 
S.N. (Princeton University, Princeton, New Jersey 08540). 

Reyv., A; 15: No. 2, 479-486(Feb 1977). 

Relative muon capture probabilities for the individual ele- 
ments of compounds and relative muonic x-ray intensities have been 
measured for a series of ionic solids and some related elements. 
Marked similarities are observed in relative K- and L-series intensi- 
ties of a single ionic species, independent of bond partner (e.g., Cl- 
in NaCl and CaCh). However, significant K-series differences are 
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observed for an element in an ionic vs a covalent situation (e.g., Cl in 
NaCl and in NaClO,), with the higher K x rays from the covalently 
bound element showing relative enhancements of as much as a factor 
of 2 over the ion. The measured intensities have been compared to 
the predictions of a meson cascade code, which allows variation in 
the muon initial principal quantum number (N/sub p/) and the 
parameter a in the commonly used modified statistical angular 
momentum distribution, P (1) = (21 + 1) e/sup a//sup I/. The fit 
was quite insensitive to the choice of N/sub 1/ (in the neighborhood 
N/sub p/ = 17), but the results could not be well fitted with a single 
value of a. The atomic capture probabilities predicted by recent 
calculations do not fit the data noticeably better than the Fermi- 
Teller "Z law.” (AIP) 


COLLISION PHENOMENA 
REFER ALSO TO CITATION(S) 23056 


23437 Interatomic Auger effect at high velocities. Matveev, V.I. 
(Institute of Electronics, Academy of Sciences of the Uzbek SSR, 
Tashkent). Sov. Tech. Phys. Lett. (Engl. Transl.); 2: No. 2, 38-39(Feb 
1976). 


23438 Effective charge exchange cross sections of the Mg* ion on 
alkali-metal atoms. Panev, G.S.; Tsiple, M.Y. (Uzhgorod State Uni- 
versity). High Temp. (USSR) (Engl. Transl.); 14: No. 3, 565-567(Nov 
1976). 


The energy septa of the charge exchange cross sections 
for Mg* incident on Na, K, Rb, and Cs are reported for the kinetic 
energy range 20—1000 eV. The error in the relative cross sections is 
3—4% while the absolute values of the cross sections have an 
experimental error of 30%. (AIP) 


23439 Total charge-transfer cross sections for H*, H2 *, Hs * 
He*, N*, No *, Ne*, Ar*, Kr*, and Xe* incident on Cs. Meyer, F.W.; 
Anderson, C.J.; Anderson, L.W. (Department of Physics, University 
of Wisconsin, Madison, Wisconsin 53706). Phys. Rev., A; 15: No. 2, 
455-462(Feb 1977). 

The total cross section for electron capture has been mea- 
sured for H*, He*, N*, Ne*, Ar*, Kr*, and Xe* incident on a Cs 
vapor target. The energy range investigated was 40—120 keV for 
incident protons, 30—140 keV for incident N*, and 20—200 keV for 
the incident noble-gas ions. Also measured was the total attenuation 
cross section for He *, Hs *, and Ne * incident on Cs in the energy 
range 30—160 keV. These attenuation cross sections result from 
either electron capture or breakup of the incident molecular ion. At 
velocities below 5 x 10° m/sec, the various cross sections are 
different both in magnitude and velocity dependence. In the velocity 
range (0.5—1.5) x 10° m/sec, the cross sections for the various 
incident ions are almost completely independent of the identity of 
the incident ion. At velocities above 1.5 x 10° m/sec, the individual 
cross sections are different from one another again. The behavior of 
the measured cross sections is discussed in terms of a theoretical 
model for near-resonant charge transfer. (AIP) 


23440 Cross sections for atomic K-shell ionization by ion impact 
in the single-particle Glauber approximation. Golden, J.E.; McGuire, 
J.H. (Department of Physics, Kansas State University, Manhattan, 
Kansas 66506). Phys. Rev., A; 15: No. 2, 499-507(Feb 1977). 

Total cross sections have been computed for K-shell ioniza- 
tion in selected multielectron atoms by pe impact using the 
single-particle Glauber —— with hydrogenic wave func- 
tions. single-particle Glauber approximation corresponds to an 
independent-particle model where explicit coupling with target elec- 
trons not directly involved in the interaction is omitted. In principle, 
the Glauber approximation is valid over a wider region of scattering 
parameters than is the Born approximation. However, our Glauber 
results are not in significantly better agreement with observation 
than simpler Born predictions. For all targets considered at projec- 
tile velocities near the peak of the cross section, single-particle 
Glauber results tend to lie beneath observed cross sections by proton 
impact, in contrast to previous results for electron impact where, as 
expected, Glauber results are in better agreement with observations 
than Born results for low-Z2 targets. Some explanations of the 
discrepancy and possible extensions of our methods are considered. 
It is also found that, as the atomic number of the target, Za, 
increases, the relative contribution of Glauber corrections to corre- 
sponding Born calculations decreases at projectile velocities near 
and above the peak of the K-shell ionization cross section. For Zz 
approximately-greater-than 5, the Glauber scattering corrections to 
Born results for K-shell ionization at projectile velocities near and 
above the peak of the cross section are less than a few percent, e.g., 
less than errors due to our use of hydrogenic target wave fuactions. 
For O** + Ne, unlike p* + Ne, significant differences are ap t 
between Glauber and Born predictions for direct Coulomb ioniza- 
tion. (AIP) 


23441 Differential energy-loss cross sections for ionization of 
atomic hydrogen by 25—200-keV protons. Park, J.T.; Aldag, J.E.; 
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George, J.M.; Peacher, J.L.; McGuire, J.H. (Department of Physics, 
University of Missouri-Rolla, Rolla, Missouri 65401). Phys. Rev., A; 
15: No. 2, 508-516(Feb 1977). 

Ionization continuum cross sections, differential in energy 
loss, have been determined from the energy-loss spectra of 25-, 50-, 
75-, 145-, and 200-keV protons scattered from atomic hydrogen. The 
theoretical differential cross sections in the Glauber and Born ap- 
proximations that are presented show that the theory and the experi- 
mental results for 200-keV proton impact agree very well, but below 
200 keV there are differences. These differences, which are more 
pronounced at the lower projectile energies, may be explained in 
terms of charge transfer to the continuum, which is not treated in 
our Born and Glauber calculations of direct Coulomb ionization. 
The total ionization cross sections obtained by integrating the differ- 
ential cross sections are in reasonable a; it with ionization 
cross-section measurements that have been obtained from crossed- 
beam experiments. (AIP) 


23442 Electron impact excitation of the Hg(6 *Po/sub ,/2) metas- 
table states. Krause, H.F.; Johnson, S.G.; Datz, S. (Chemistry Divi- 
sion, Oak Ridge National Laboratory, Oak Ridge, Tennessee 37830). 
Phys. Rev., A; 15: No. 2, 611-618(Feb 1977). 

Electron impact excitation functions for the Hg(6 *Po/sub ,/2) 
metastable states were measured from threshold to 8.5 eV. The 6 
3Po/sub ,/2 states were detected by monitoring the forbidden photon 
emission. The 6 *P2 state was also selectively detected by monitoring 
the 2537-A emission from collisional deexcitation to the 6 *P; state 
followed by radiative decay to 6 ‘So. Structure observed in the 
excitation factions a to be due to autoionization of short- 
lived excited states of Hg~. The ratio of cross sections for formation 
of the 6 *P2/sub ,/o states, oZ/oX, determined at the peak of the 6 
3P, excitation function (E 5.8 eV), is 9.1. The ratio of cross sections 
at the peak of each excitation function (6 *P2, E 5.8 eV; 6 *Po, E 5.2 
eV) is 5.2. (AIP) 


23443 Feshbach projection operator calculation of the potential 
energy surfaces and autoionization lifetimes for He(2 *S) —H and 
He(2 *S) —H: . Hickman, A.P.; Isaacson, A.D.; Miller, W.H. 

ent of Chemistry, and Materials and Molecular Research 
Division, Lawrence Berkeley Laboratory, University of Californa, 
ener California 94720). J. Chem. Phys.; 66: No. 4, 1483-1491(15 
Feb 1977). 

A new technique has been developed for calculating potential 
energy surfaces and widths for autoionizing molecular systems. The 
method is based on the use of the Feshbach projection operators P 
and Q, which are defined within the s; of configurations generat- 
ed from a basis set of square-integrable orbitals. Autoionizing states 
are then obtained by diagonalizing a particular subblock of the finite 
Hamiltonian cons by the CI procedure. These states decay 
because they are only approximate eigenfunctions of the full finite 
Hamiltonian. Their lifetimes are evaluated using continuum func- 
tions which are expanded in the basis orbitals. Such an expansion is 
shown to be sufficiently accurate. The present technique is com- 
= with the stabilization method and is found to illuminate certain 
‘eatures of that procedure. Potential surfaces V* and widths [ have 
been calcula for the Penning ionization transitions He(2 
-_ Ve- and He(2 *S)+HeyieldsHe+ Hai Ve~. 

A 


23444 Penning ionization of H. by He(2 *S): Quantum mechani- 
cal scattering calculations within the rigid-rotor approximation. Hick- 
man, A.P.; Isaacson, A.D.; Miller, W.H. (Department of Chemistry, 
and Materials and Molecular Research Division, Lawrence Berkeley 
Laboratory, University of California, Berkeley, California 94720). J. 
Chem. Phys.; 66: No. 4, 1492-1495(15 Feb 1977). 

Elastic, rotationally inelastic, and total ionization cross sec- 
tions have been calculated quantum mechanically for the scattering 
of metastable He(2 *S) atoms by He in the energy range 0.010—0.500 
eV. The potential surface V* and autoionization width [ previously 
calculated by the authors were used. The scattering calculation was 
based on the Arthurs and ee formalism for the scattering of 
an atom by a rigid rotator. coupled channel equations were 
solved n ically for the complex, angularly dependent potential 
V*-(i/2) I’. The results show that the total ionization cross section 
a/sub i/ increases sharply with energy. Hence the ionization rate 
constant has a strong temperature d ce. The calculated rate 
constants are in agreement with the experimental results of 
Lindinger et al. (AIP) 


23445 A classical trajectory study of inelastic collisions between 
highly excited KBr and Ar. Matzen, M.K.; Fisk, G.A. 
(Sandia Laboratories, Albuquerque, New Mexico 87115). J. Chem. 
Phys.; 66: No. 4, 1514-1522(15 Feb 1977). 

We present a study of inelastic collisions between highly 
vibrationally excited KBr and Ar based on three-dimensional classi- 
cal trajectory calculations. Calculations are performed for three 
closely related potential energy surfaces chosen to allow determina- 
tion of the importance of an attractive well. Comparison with 
experiment indicates that both depth and shape of an attractive well 
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are important for calculating detailed scattering distributions. Analy- 
sis of selected trajectories indicates that double impact collisions play 
an important role in the overall vibrational deactivation mechanism. 
Double impact collisions occur frequently for all three surfaces and, 
WCAIP) Situation in one dimension, transfer energy very efficient- 
y. 


23446 Effect O 1g08 ome genes identification on IOS 
opacities and integral cross sections for rotationally inelastic colli- 
sions. Pack, R.T. (Theoretical Division, University of California, 
Los Alamos Scientific Laboratory, Los Alamos, New Mexico 
87545). J. Chem. Phys.; 66: No. 4, 1537-1561(15 Feb 1977). 

The effect of identification of the partial wave ter of 
the J/sub z/ CCS and IOS approximations as an orbital angular 
momentum rather than the total an momentum is studied. 
Comparison with accurate close coupling calculations for Ar—Ne 
and He—CO. collisions is made, and it is found that this identifica- 
tion results in a marked improvement, both quantitative and qualita- 
tive, in calculated IOS opacity functions and integral cross sections 
for both elastic and inelastic collisions. Use of the correct energy in 
the cross section formula also makes a marked improvement even 
though T matrices are computed with an average energy. (AIP) 


23447 Electronic energy transfer in argon—xenon mixtures ex 
cited by electron bombardment. Gleason, R.E.; Bonifield, T.D.; Keto, 
J.W.; Walters, G.K. (Physics Department, Rice University, Houston, 
Texas 77001). J. Chem. Phys.; 66: No. 4, 1589-1593(15 Feb 1977). 

The time dependences of the vacuum—ultraviolet emissions 
from xenon-doped argon are measured following pulsed excitation 
by a low intensity e-beam. The argon continuum at ~1250 A is 
observed to be quenched in electronic energy transfer collisions with 
xenon atoms, forming Xe* ('P), with the rate constant (4.39 +- 
0.05) x 10° '°cm*/sec. The xenon continuum near 1470 A is found to 
be due to collision induced radiation from Xe* (*P2) with the rate 
constant (3.2 +- 0.7) x 107 '* cm*/sec, as well as radiation from high 
vibrational levels of Xe2* (0/sub u/*) which is formed from Xe* 
(*P,) and Xe('So) with the rate constant (2.1 +- 0.2) x 10~*' cm*/sec 
with argon as the third body. Collisional de-excitation of Xe* (*P:) 
to Xe* (*P2) by argon is observed with the rate constant (1.5 +- 0.3) 
x 10° ** cm*/sec. xenon continuum at ~ 1720 A is formed from 
Xe* (*P2) and Xe('So) with the rate constant (2.15 +- 0.25) x 10-* 
cm/sec with argon as the third body. (AIP) 


ATOMIC AND MOLECULAR THEORY 
REFER ALSO TO CITATION(S) 23013, 23863 


GENERAL FLUID DYNAMICS 


REFER ALSO TO CITATION(S) 23886 


PROPERTIES AND STRUCTURE OF FLUIDS 


23448 (CONF-760601—P2, pp 909-934) Dynamics of simple 
fluids. Egelstaff, P.A. (Univ. of Guelph, Ont) 1 Sep 1976. 

From Conference on neutron scattering; Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976). 

In Proceedings of the conference on neutron scattering. 

The history of inelastic neutron scattering by liquids is out- 
lined and the steps in the development of modern experimental 
techniques are discussed: parallel improvements in data handling and 
analysis have taken place. While useful results have been obtained, 
many published experiments should be viewed as setting the stage 
for future sophisticated work. The dynamics of a simple fluid may be 
discussed at a microscopic level through the Van Hove space-time 
correlation functions. While these functions are a rich source of 
information, it is difficult either to make neutron inelastic scattering 
measurements of the required accuracy or to develop theoretical 
models of the required depth. Precise measurements and appropriate 
theories are required to extract information of real interest. A 
number of basic rules have been exploited during the past decade or 
so, and the use of these to set the stage for an “in-depth” investiga- 
tion is reviewed. The relative significance of experiments on gases 
and liquids, and some possible future experiments is discussed. 


23449 Mobility of electrons on the surface of liquid helium. 
Bridges, F.; McGill, J.F. (Division of Natural Sciences, University 
of California at Santa Cruz, Santa Cruz, California 95064). Phys. 
Rev., B; 15: No. 3, 1324-1339(1 Feb 1977). 

A time-of-flight mobility measurement (1.17 < T < 2.7 K) is 
made on low-density electron pulses (n < 10‘ cm™~') moving above 
the surface of liquid helium with the electrons constrained inst 
the liquid surface by a net dc electric field. Below 1.45 K the 
mobility starts to level off in the manner predicted by Cole, although 
at the lowest temperatures the experimental value is slightly higher 
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than Cole's value. This behavior is direct evidence that the elec- 
tron—ripplon interaction is important at these temperatures. The 
mobility at high drift fields is also reported. (AIP) 


MAGNETOHYDRODYNAMICS 


23450 (TUBIK—47) Magnetohydrodynamic channel entrance 
flow analysis with the Kantorowich method. Javeri, V. (SEE CODE- 
6128110 Technische Univ. Berlin (Germany, F.R.). Inst. fuer Kern- 
technik). Dec 1975. 23p. INIS. 

3 figs.; 1 tab.; 23 refs. 

With the Kantorowich method the momentum equation is 
solved to analyse the MHD entrance flow in a flat channel. The 
solution derived for the velocity field considers the nonlinearity of 
the convective terms in its original form and is valid for the entire 
entrance region. The comparison of the present results with that of 
the available studies on the same problem supports the validity of the 
present method of solution for analyzing the MHD channel flow in 
the entrance region. 


OTHER QUANTUM FLUIDS 


23451 (CONF-760601—P2, pp 935-953) Neutron scattering from 
quantum liquids. Cowley, R.A. (Brookhaven National Lab., Upton, 

NY). 1 Sep 1976. 

From Conference on neutron scattering; Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976). 

In Proceedings of the conference on neutron scattering. 

Recent neutron scattering measurements on the quantum lig- 
uids *He and *He are described. In the Bose superfluid there is a 
well-defined excitation for wave vectors less than 3.6 A~'. In the 
Fermi liquid measurements are much more difficult because of the 
large absorption cross section, but measurements at the Institute 
Laue-Langevin have shown that there are no well-defined excita- 
tions at 0.63°K for wave vectors between 1.0 and 2.6 A~*. The 
difference between these results is due to the existence of particle- 
hole excitations in the Fermi liquid into which collective excitations 
can decay. Because of the simplicity of the excitations in ‘He, it has 
become a testing ground for the effects of the interactions between 
the excitations. Measurements are described which show that while 
roton-roton interactions are attractive at small wave vectors they are 
repulsive at larger wave vectors. The scattering at large momentum 
transfer in ‘He has been measured, but its interpretation is still open 
to question. 


23452 (CONF-760601—P2, pp 989-995) Dynamics of liquid 
He. Glyde, H.R.; Khanna, F.C. (Enalk River Nuclear Labs., Ont.). 
1 Sep 1976. 

From Conference on neutron scattering; Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976). 

In Proceedings of the conference on neutron scattering. 

The particle density and spin density correlations appearing in 
the dynamic form factor, S(Q,), of liquid *He are calculated within 
a simple RPA model employing Landau parameters to describe the 
—_ le interaction. The purpose is to investigate the oe 

lependence of these correlations and the importance o 


eoeluaie scattering of neutrons from liquid *He. 


23453 (CONF-760601—P2, pp 996-1002) Neutron scattering 
study of elementary excitations in liquid helium-3, Skoeld, K.; Peliz- 
zari, C.A.; Kleb, R.; Ostrowski, G.E. (Argonne National Lab., IL). 1 
Sep 1976. 

From Conference on neutron scattering; Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976). 

In Proceedings of the conference on neutron scattering. 

The neutron inelastic scattering function of liquid helium-3 at 
0.015 K has been measured for wave vectors in the range 0.8 A~* 
less than or equal to q less than or equal to 2.2 A~*. For q less than 
or equal to 1.3 A~' the spectrum shows a two- structure and the 
peaks are identified as quasiparticle excitations and zero sound 
excitations, respectively. By comparing the measured structure 
factor with the x-ray structure factor the spin-dependent scattering 
cross section and the corresponding structure factor are determined. 
It is conjectured that the quasiparticle excitations at small values of q 
are seen through the spin-dependent scattering. 


23454 (CONF-760601—P2, pp 1003-1009) Excitation 
of *He-‘He mixtures. Hilton, P.A. (Univ. of Edinburgh); Stirling, 
W.G.; Scherm, R. 1 Sep 1976. 

From Conference on neutron scattering; Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976). 

In Proceedings of the conference on neutron scattering. 

The form of the excitation spectrum of a dilute (6 eer 
*He-*He mixture has been studied by neutron inelastic sca 
The observed energy spectra show two principal features, a sin; 
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honon-roton peak and, at lower energies, a broader peak arising 
rom the *He quasiparticle-quasihole continuum. Results indicate a 
continuum which lies below the ‘He single phonon dispersion curve. 
The measurements were made at 0.6, 1.0 and 1.5K and cover 
wavevector transfers in the range 0.8 to 2.0 A~*. The shifts in energy 
and increased linewidths of the single phonon excitations have been 
determined relative to those of pure *He. 


23455 (CONF-760601—P2, pp 1010-1016) Dynamic structure 
factor of nonsuperfluid liquid *He. Woods, A.D.B.; Svensson, E.C.; 
Martel, P. (Chalk River Nuclear Labs., Ont.). 1 Sep 1976. 

From Conference on neutron scattering; Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976). 

In Proceedings of the conference on neutron a 

Neutron scattering measurements are combined with X-ray 
measurements of S(Q) and with the requirements of the first-moment 
theorem and the detailed-balance condition to yield absolute values 
of the resolution-broadened S(Q, v) for nonsuperfluid *He at SVP 
and T = 4.2 K. The results are discussed in terms of various model 
calculations. 


23456 (CONF-760601—P2, pp 1017-1021) Low-momenturm- 
transfer neutron scattering from liquid ‘He at T = 4.2K and P = 
2.5MPa. Svensson, E.C.; Stirling, W.G.; Woods, A.D.B.; Martel, P. 
(Chalk River Nuclear Labs., Ont.). 1 Sep 1976. 

From Conference on neutron scattering; Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976). 

In Proceedings of the conference on neutron scattering. 

The inelastic scattering of neutrons from liquid *He at T = 
4.2 K and P = 2.5 MPa has been studied for momentum transfers in 
the range 1.5% is less than or equal to Q less than or equal to 6.0 
nm~'. In general, the scattered-neutron energy distributions consist 
of single peaks centered at the frequencies expected from ultrasonic 
sound-wave measurements, although hydrodynamic theory does not 
give an adequate description of the results. 


PARTICLE INTERACTIONS AND PROPERTIES - 
EXPERIMENTAL 


23457 (COO—2894-06) Study of multiparticle jet production 
using calorimeters. Progress report, March 1, 1976—February 28, 
1977. Kanofsky, A.S. (Lehigh Univ., Bethlehem, Pa. (USA)). Nov 
1976. Contract EY-76-S-02-2894. 7p. Dep. NTIS $3.50. 

The hadron calorimeter modules and the pi-zero detector 
were successfully designed, constructed, and tested. The entire 
system is in the final stages of construction for installation in the M2 
beam line at Fermilab. The Lehigh group have also successfully 
completed experiments on detecting gamma rays from hypernuclei 
(AGS experiment 664) and on particle-nuclei interactions detected in 
a streamer chamber (ZGS experiment 604). Both experiments are 
currently being analyzed and papers on the results will be forthcom- 
ing shortly. A list of publications is included. 


ELECTROMAGNETIC INTERACTIONS 
REFER ALSO TO CITATION(S) 23468, 23550 


23458 Analysis of 77i photoproduction in the energy range 220 to 
280 MeV. Zabaev, V.N.; Kuznetsov, V.M.; Stukov, O.I. (Nuclear 
Physics Institute of the Tomsk Polytechnic Institute). Sov. J. Nucl. 
Phys. (Engl. Transl.); 24: No. 1, 70-71(Jul 1976). 

An energy-independent multipole analysis of zi photoproduc- 
tion for photon energies between 220 and 280 MeV is carried out on 
the basis of new experimental data on the asymmetry. The channel 
amplitudes are determined and compared with both theoretical 
calculations and the results of analyses by other authors. (AIP) 


23459 Search for an electric dipole moment of the neutron. 
Dress, W.B.; Miller, P.D.; Pendlebury, J.M.; Perrin, P.; Ramsey, 
N.F. (Oak Ridge National Laboratory, Oak Ridge, Tennessee 
37830). Phys. Rev., D; 15: No. 1, 9-21(1 Jan 1977). 

The result of a search for the electric dipole moment of the 
neutron is presented. A short review of past experimental work and 
theoretical predictions introduces a discussion of the experimental 
method used in, and the results obtained by, the present work. The 
weighted mean of three separate groups of data gives (+0.4 +- 1.5) 
x 10-** cm for the neutron’s electric dipole moment. We conclude 
that the electric dipole moment is less than 3 x 10-** cm. (AIP) 


23460 New experimental upper limit for the decay K*~ yields 
aip ll, Abrams, R.J.; Carroll, A.S.; Kycia, T.F.; Li, K.K.; Michael, 
D.N.; Mockett, P.M.; Rubinstein, R. (Brookhaven National Labora- 
rot Na ane New York 11973). Phys. Rev., D; 15: No. 1, 22-25(1 Jan 


We have searched for the rare decay mode K/sup plus-or- 
minus/ yields 7/sup plus-or-minus/yy using scintillation counters, 
optical spark chambers, and a wire-spark-chamber spectrometer. 
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After background subtraction we obtain a branching ratio of (-4.2 
+- 5.2) x 1075. The result is somewhat model-dependent. The quoted 
branching ratio, which comes from a fit to the o- model, is 
the highest value obtained from the various models considered. 


(AIP) 


23461 Photoproduction of rho° and rho™ mesons at 3 GeV. Bapu, 
P.; Endorf, R.; Meadows, B.; Nussbaum, M.M.; Cohn, H.O.; Bugg, 
W.M.; Condo, G.T.; Hart, E.L. (Department of Physics, University 
of Cincinnati, Cincinnati, Ohio 45221). Phys. Rev., D; 15: No. 1, 26- 
35(1 Jan 1977). 

The photoproduction of rho® and rho” mesons has been 
studied at 3 GeV in the reactions ‘yd yields dzi tp, yd yields p/sub s/ 
n7ritp, and yd yields p/sub s/pmp 70. For rho® and rho™ production 
in these reactions we present the total and differential cross sections, 
the decay angular distributions, and the spin density matrix elements. 
The photoproduction of the rho®° is found to be consistent with s- 
channel helicity conservation and is dominated by natural-parity 
exchange. The rho” meson production has approximately equal 
natural- and unnatural-parity-exchange contributions. The unnatural- 
parity-exchange contribution is consistent with one-pion exchange 
and used to estimate the value of ['/sub rho/sub 2//sub y//. 
(AIP 


23462 Measuring form factors and decay parameters of heavy 
spin-1/2 particles produced by e- e* annihilations. Budny, R.; Mc- 
Donald, A. (The Rockeller University, New York, New York 
10021). Phys. Rev., D; 15: No. 1, 81-88(1 Jan 1977). 

The cross section for e~e* yields U~ U* yields decay prod- 
ucts is given for a spin-1/2 U, assuming arbitrary beam polarizations, 
gaue electromagnetic form factors, and general nonderivative, 
our-fermion interactions. Measurement of the momentum of one of 
the particles emitted in the decay specifies form factors and decay 
parameters of the U. In the case of heavy-lepton pair production, 
measurements of the form factors test the assumed absence of strong 
interactions, and measurements of decay parameters test the assumed 
decay with V +- A currents and electron-muon universality. (AIP) 


23463 Inclusive anomalous muon production in e* e~ annihilation. 
Feldman, G.J.; Bulos, F.; Lueke, D.; Abrams, G.S.; Alam, M.S.; 
Boyarski, A.M.; Breidenbach, M.; Dorfan, J.; Friedberg, C.E.; Fry- 
berger, D.; Goldhaber, G.; Hanson, G.; Heile, F.B.; Jaros, J.A.; 
Kadyk, J.A.; Larsen, R.R.; Litke, A.M.; Lueth, V.; Madaras, R.J.; 
Morehouse, C.C.; Nguyen, H.K.; Paterson, J.M.; Perl, M.L.; Per- 
uzzi, I.; Piccolo, M.; Pierre, F.M.; Pun, T.P.; Rapidis, P.; Richter, B.; 
Sadoulet, B.; Schwitters, R.F.; Tanenbaum, W.; Trilling, G.H.; Van- 
nucci, F.; Whitaker, J.S.; Wiss, J.E. (Stanford Linear Accelerator 
Center, Stanford University, Stanford, California 94305). Phys. Rev. 
Lett.; 38: No. 3, 117-120(17 Jan 1977). 

We present measurements of inclusive anomalous muon pro- 
duction in e*e~ annihilations in three energy ranges. In all * mut 
ranges we observe a large anomalous muon production rate in two- 
prong events which is compatible with the expected decays of pairs 
of heavy leptons. In the highest energy range there is also apprecia- 
ble anomalous muon production in multiprong events which, due to 
its magnitude and momentum dependence, must come in part from a 
source other than a heavy lepton. (AIP) 


WEAK INTERACTIONS 
REFER ALSO TO CITATION(S) 23462 


23464 Properties of a neutrino-induced dilepton event. Barish, 
S.J.; Derrick, M.; Dombeck, T.; Musgrave, B.; Schreiner, P.; Singer, 
R.; Szczekowski, M.; Barnes, V.E.; Carmony, D.D.; Fernandez, E.; 
Garfinkel, A.F. (Argonne National Laboratory, Argonne, Illinois 
60439). Phys. Rev., D; 15: No. 1, 1-4(1 Jan 1977). 

A search for dilepton events was made in the complete 
hydrogen and deuterium exposures of the Argonne National Labora- 
tory 12-foot bubble chamber. The properties of the one event found 
are discussed. (AIP) 


23465 Search for forward production of massive states which 
decay with muon emission. Blanar, G.J.; Boyer, C.F.; Faissler, W.L.; 
Garelick, D.A.; Gettner, M.W.; Johnson, J.R.; Mallary, M.L.; Poth- 
ier, E.L.; Potter, D.M.; Ronan, M.T.; Tautz, M.F.; von Goeler, E.; 
Weinstein, R. (Northeastern University at Boston, Boston, Massa- 
chusetts 02115). Phys. Rev. Lett.; 38: No. 5, 192-195(31 Jan 1977). 

In a search for charmed particles the reactions 7p Vpyieldsp/ 
sub r/+p+X and p+pyieldsp/sub r/++X have been studied at 
beam energies of 200 and 240 GeV, respectively. Measurements of 
the beam particle and the slow recoil proton, p/sub r/, were used to 
reconstruct the mass (M) of the 4+X system. Model-dependent 
upper limits, sensitive to threshold behavior, are presented for the 
forward production cross section times the muon branching ratio for 
high-mass states (6<.M?U54 GeV”). (AIP) 


23466 Single-pion production in neutrino and antineutrino reac- 
tions. Lee, W.; Maddry, E.; Sokolsky, P.; Teig, L.; Bross, A.; 
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Chapin, T.; Holloway, L.; Nodulman, L.; O'Halloran, T.; Pang, 
C.Y.; Goulianos, K.; Litt, L. (Columbia University, New York, New 
York 10027). Phys. Rev. Lett; 38: No. 5, 202-204(31 Jan 1977). 

We have studied the neutral-current reactions v/sub p/ 
Nyieldsv/sub p./N’70 and nu-bar/sub p/N yieldsnu-bar/sub p/N'7r0 
and com them to the charged-current reactions v/sub p/ 
Nyieldsup N'70 and nu-bar/sub p/Nyieldsyi N’70. We have mea- 
sured the ratios R'XAN (v/sub p yieldsv/sub pp/N'710)/2o (v/sub 
p/Nyieldsup N’70) and R-bar’X =o (nu-bar/sub p/Nyieldsnu-bar/ 
sub B/N'210)/20 (nu-bar/sub p/N yieldspi N’70) to be 0.17 +- 0.04 
and 0.39 +- 0.18, respectively. We also present the 0p invariant- 
mass distribution of the neutrino-induced reactions. (AIP) 


STRONG BARYON-INDUCED INTERACTIONS 
REFER ALSO TO CITATION(S) 23565 


23467 (ORO— 1316-199) Nuclear structure at intermediate ener- 
gies. Progress report, April 1, 1976—March 31, 1977. Phillips, G.C.; 
Mutchler, G.S. (Rice Univ., Houston, Tex. (USA)). 1976. Contract 
E(40-1)-1316-TAS-C. 3lp. Dep. NTIS $4.00. 

During the contract year progress was made in the goals of 
studying intermediate energy physics. Experiments E-80, E-81, and 
E-197 were carried out at LAMPF. The year was largely devoted to 
data acquisition and the analysis of the data acquired. Significant 
improvements in the data capture pro and system hardware 
resulted in improvements in data collection. A list of publications is 
included. (JFP) 


23468 Polarizabilities of nucleons. Nagel, J.A. Boulder, CO; 
Univ. of Colorado (1976). 157p. University Microfilms Order No. 
76-23,662. 

Thesis (Ph. D.). 

The polarizabilities of the proton were accurately measured 
using low energy Compton scattering. The results do not agree very 
well with predictions from dispersion relations and resonance sum 
models. In particular the magnetic polarizability appears to be unex- 
pectedly small. The discrepancy can be explained phenomenologi- 
cally using t-channel exchanges. A dynamical treatment is prefer- 
able. The O(4,2) group model for nucleons provides such an ap- 
proach because it is based on a dynamical model of internal structure 


and gives the correct form factors and structure functions of the 


proton. In order to determine the polarizabilities in this model, it was 
necessary to develop a perturbation theory for infinite component 
wave equations. The small magnetic polarizability arises naturally in 
this theory due to a large, negative diamagnetic contribution. For 
relativistic systems, it is shown that the diamagnetic of the 
polarizability is associated with virtual pair production of one of the 
composite particles of the ——-. Although this effect is small for 
atoms, it can be large for rons. A prediction is given for the 
neutron polarizabilities. The theory also applies for its relativistic 
hydrogen atom and a pion model. 


23469 Inclusive production of resonances in pp interactions at 69 
GeV/c. Ammosov, V.V.; Gapienko, V.A.; Derre, J.; Ermolov, P.F.; 
Jabiol, M.A.; Koreshev, V.I.; Lukin, E.S.; Moiseev, A.M.; Poli, E.; 
San’ko, L.A.; Sirotenko, V.I. (Institute of High Energy Physics, 
Serpukhov). Sov. J. Nucl. Phys. (Engl. Transl.); 24: No. 1, 30-35(Jul 


1976). 

Analysis of the effective-mass spectra shows that the reson- 
ances Aii (1238), rho°(765), and K*(892) are produced in pp interac- 
tions at 69 GeV/c with appreciable cross sections. The cross sections 
and some inclusive distributions for these resonances are compared 
with data obtained at other energies. (AIP) 


23470 Neutron spectra at Odegree from proton-proton collisions 
between 647 and 805 MeV. Glass, G.; Jain, M.; Evans, M.L.; Hiebert, 
J.C.; Northcliffe, L.C.; Bonner, B.E.; Simmons, J.E.; Bjork, C.; 
Riley, P.; Cassapakis, C. (Texas A and M University, College 
Station, Texas 77843). Phys. Rev., D; 15: No. 1, 36-46(1 Jan 1977). 

Momentum spectra of neutrons at Odegree from the process 
pp yields npzi have been measured at 647, 771, and 805 MeV. 
Absolute cross sections d?N/dQdp and do/d* are given for all 
three energies. A phenomenological calculation using only S- and P- 
wave 7N phase shifts and an final-state interaction appears to 
account for the shapes and magnitudes of the spectra quite well. 
Comparison with the process np yields pX indicates a non-negligible 
contribution from nonresonant amplitudes. (AIP) 


23471 Study of the reaction mp + 'C yields wp + '*C* (4.44 
MeV) at 4.5 GeV/c. Groves, J.L.; Holloway, L.E.; Koester, L.J. Jr.; 
Liu, W.; Nodulman, L.J.; Ravenhall, D.G.; Schult, R.L.; Smith, J.H. 
(University of Illinois at Urbana-Champaign, Urbana, Illinois 61801). 
Phys. Rev., D; 15: No. 1, 47-58(1 Jan 1977). 

Characteristic 4.44-MeV y rays from the first excited state of 
carbon were observed in coincidence with scattered 4.5-GeV/c mp 
mesons in counters and wire spark chambers. The y-ray angular 
distribution in the momentum-transfer frame confirms the electric 
quadrupole nature of the transition and reveals the polarization of 
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the recoiling '*C* nucleus so that density matrix elements can be 
determined. A simple model with no adjustable parameters, which 
employs the distorted-wave impulse approximation and uses electron 
scattering data to obtain the nuclear transition matrix elements, 
predicts the angular distribution of the pions and the polarization of 
the '*C* recoils very well. However, the absolute values of the 
(AIP) cross sections are only half as large as the predicted ones. 


23472 Cross sections and charged-particle multiplicities in vip 
and pp collisions at 60 GeV/c. Bromberg, C.; Ferbel, T.; Jensen, T.,; 
Slattery, P. (University of Rochester, Rochester, New York 14627). 
Phys. Rev., D; 15: No. 1, 64-65(1 Jan 1977). 

We have measured charged-particle multiplicities and elastic 
and inelastic cross sections for wip and pp interactions at 60 GeV/c. 
The data are from a 30 000-picture exposure of the 30-inch bubble 
chamber to a tagged but unseparated positive-particle beam at Fer- 
milab. The low-order moments of the inelastic multiplicity distribu- 
tions for all charged particles are <n< = 5.60 +- 0.09, f = 0.96 
+- 0.31, and <n</D = 2.19 +- 0.06 for pp reactions and <n< = 
6.23 +- 0.10, fe = 1.63 +- 0.37, and <n</D = 2.22 +- 0.06 for 
tri p collisions. (AIP) 


23473 Energy dependence and scaling of the spin-correlation and 
polarization parameters in elastic proton-proton scattering. Durand, 
L.; Halzen, F. (Theoretical Division, Los Alamos Scientific Labora- 
tory University of California, Los Alamos, New Mexico 87545). 
Phys. Rev., D; 15: No. 1, 352-354(1 Jan 1977). 

We point out that the rates of decrease of the polarization and 
spin-correlation parameters P and C/sub n n/ in proton-proton 
scattering at momenta from 2 to 12 GeV/c are correlated in a 
manner such that the ratio C/sub n n//P? is essentially ind dent 
of energy at fixed momentum transfer. This approximate scaling law 
follows from a model in which the spin d dence in high-energy 
proton-proton scattering is associated entirely with a weak spin-orbit 
interaction. Various tests of the model are discussed. (AIP 


23474 Production of zi and pA large transverse momentum in 
p—p and p—d collisions at 200, , and 400 GeV. Antreasyan, D.; 
Cronin, J.W.; Frisch, H.J.; Shochet, M.J.; Kluberg, L.; Piroue, P.A.; 
Sumner, R.L. (The Enrico Fermi Institute, University of Chicago, 
Chicago, Illinois 60637). Phys. Rev. Lett.; 38: No. 3, 112-114(17 Jan 
1977). 

We have measured the production of zi and 7p in 200-, 300-, 
and 400-GeV p and 400-GeV p—d collisions for transverse 
momenta (p/sub perpendicular/) ranging from 0.77 to 7.67 GeV/c. 
& large wae of x/sub perpendicular/ = 2p/sub perpendicular// 

s, where Vs is the c.m. energy, we have fitted the p—p data to the 
form A (1-x/sub seatiesien ep b/p/sub perpendicular/sup-n/; 
we obtain n = 8.2 +- 0.5 for wi and 8.5 +- 0.5 for mp. At x/sub 
perpendicular/< 0.3 the zi/mp ratio in p—p collisions rises appre- 
ciably with increasing x/sub perpendicular/, whereas the 7i/mp 
ratio obtained from the difference of and p—p cross sections is 
~ 1.0 at all x/sub perpendicular/. (AIP) 


Production of kaons, protons, and antiprotons with large 
transverse momentum in p—p and p—d collisions at 200, 300, and 400 
GeV. Antreasyan, D.; Cronin, J.W.; Frisch, H.J.; Shochet, M.J.; 
Kluberg, L.; Piroue, P.A.; Sumner, R.L. (The Enrico Fermi Insti- 
tute, University of Chicago, Chicago, Illinois 60637). Phys. Rev. 
Lett.; 38: No. 3, 115-117(17 Jan 1977). 

The ratios of K*, K~, p, and p-bar yields to pion yields at 
transverse momenta (p/sub oo Sgr ope’y ran; ing from 0.77 to 
6.91 GeV/c are presented for 200-, 300-, and 400-Ge p—p and 400- 
GeV p—d collisions. The dependences of the particle ratios on p/ 
sub perpendicular/ and the scaling variable x/sub perpendicular/ = 
2p/sub perpendicular//V s are discussed. (AIP) 


23476 Measurement of the coherent dissociation reaction 
p+ Ayieldsp7i tp VA. Edelstein, R.M.; Makuchowski, E.J.; Meltzer, 
C.M.; Miller, E.L.; Russ, J.S.; Gobbi, B.; Rosen, J.L.; Scott, H.A.; 
Shapiro, S.L.; Strawczynski, L. (Carnegie-Mellon University, Pitts- 
burgh, Pennsylvania 15213). Phys. Rev. Lett.; 38: No. 5, 185-188(31 
Jan 1977). 
The coherent reaction p+Ayieldsp7itp VA was measured at 
22.5 and 15.3 GeV in order to study diffraction dissociation free 
from normal Regge exchange background. Glauber-model analysis 
ields a pNyieldsN*N lenal ie good agreement with pp scattering. 
rough the model it is found that o/sub T/(N*N) decreases 
= from 36 +- 3 mb for M (N*) =1.4 GeV to 18 +- 4 mb for 
< or =1.7 GeV and that a (N*N) ~-0.5 for M<1.7 GeV. (AIP) 


STRONG MESON-INDUCED INTERACTIONS 
REFER ALSO TO CITATION(S) 23465, 23467, 23472, 23574 


23477 (LBL—5534) Study of charmed mesons at SPEAR. Gold- 
haber, G. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Oct 1976. Contract W-7405-ENG-48. 46p. (CONF-760849— 
3). Dep. NTIS $4.00. 
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From Conference on particle physics; Stanford, California, 
United States of America (USA) (2 Aug 1976). 

Various data on charmed meson resonances are discussed 
including decay modes, masses, widths, mass differences, matrix 
elements, branching ratios, cross sections, and the Dalitz plot. (JFP) 


23478 (LBL—5535) Study of intermediate states produced by 
radiative decays of psi. Trilling, G.H. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Oct 1976. Contract W-7405- 
ENG-48. 21p. (CONF-760849—2). Dep. NTIS $3.50. 

From Conference on particle physics; Stanford, California, 
United States of America (USA) (2 Aug 1976). 

Recent experimental results on narrow states, intermediate 
between psi and psi’, produced by radioactive decays of psi’ are 
discussed. These chi states are examined using the following process- 
es: (1) inclusive photon spectra to search for monoenergetic photon 
lines, (2) cascade processes, psi’ yields yYchi yields yZpsi yields 
e*e™ or pisp, and (3) hadronic decays of chi states, psi’ yields ychi 
yields hadrons. Clearly identified states have been produced at 
masses 3415, 3500, and 3550 MeV with preferred spin-parity assign- 
ments of 0*, 1*, and 2*, respectively. (SDF) 


23479 Study of two-particle inclusive reactions in K~ p interac- 
tions at 32 GeV/c. Babintsev, V.V.; Bumazhnov, V.A.; Gench, U.; 
Dodan, A.; Kirk, H.; Kistenev, E.P.; Klabun, H.; Kozlovskii, E.A.; 
Lagier, J.,; Lambacher, H.; Moiseev, A.M.; Novak, H.; Preveau, J.; 
Triantis, F.A.; Ukhanov, M.N.; Fenyuk, A.B. (French-Soviet and 
CERN-Soviet Collaboration). Sov. J. Nucl. Phys. (Engl. Transl.); 24: 
No. 1, 35-41(Jul 1976). 

New data are presented on two-particle inclusive reactions of 
the types K~ pyields” tp tip VX and K~ pyieldsK/sup n/vip +X in 
K~ p interactions at 23 GeV/c. The two-particle invariant distribu- 
tions d*N/dyidy2 and d? o/dp/sub T1/? dp/sub T2/? and the 
correlation function C(y:,y2) are used to investigate the effect of the 
accompanying particle on the wip and K/sup n/ spectra. The parts 
played by long-range and short-range correlations are discussed. 
(AIP) 


23480 Correlations between charged cles and yy quanta in 
app interactions at 40 GeV/c. Anon(NONE). (I 1380Kp). Sov. J. 
Nucl. Phys. (Engl. Transl.); 24: No. 1, 41-44(Jul 1976). 

Experimental data on the two-particle rapidity correlations 
R(y:/sub*/, y2/sub*/), C(yi/sub*/, y2/sub*/) for y—ch and y—y 
systems from app interactions at 40 GeV/c are presented and 
compared with the corresponding correlations for the ch—ch 
system. The functions R and C for the yap and yzri systems are 
found for the first time. Analysis of the data shows that there are 
short-range positive correlations for the y—ch and y—y systems and 
that the inequality R/sub ch—ch/<R/sub y—ch/ is observed. 
Study of the azimuthal correlations made it possible to detect 
correlations for the y—y and 7/sup hyphen/7/sup hyphen/ systems 
that are associated with the identity of the particles. The results are 
compared with multiperipheral-model and phase-space calculations. 
The multiperipheral model gives a satisfactory description of the 
experimental data. (AIP) 


23481 Measurement of the polarization parameter P in elastic 
trip p scattering at 450 MeV. Bekrenev, V.S.; Gaditskii, V.G.; Krug- 
lov, S.P.; Kulbardis, A.A.; Lopatin, I.V.; Suvorova, L.F.; Sumachev, 
V.V.; Filimonov, E.A.; Shchegel’skii, V.A. (Leningrad Institute of 
Nuclear Physics, Academy of Sciences, USSR). Sov. J. Nucl. Phys. 
(Engl. Transl.); 24: No. 1, 45-49(Jul 1976). 

As part of a program of investigation of the 7N interaction in 
the synchrocylotron at our institute we have measured the polariza- 
tion parameter P in elastic vip p scattering at an incident-pion energy 
of 450 MeV. The measurements were made by the method of recoil- 
proton secondary a We describe briefly the experimental 
apparatus, which consists of 24 wire spark chambers with magnetos- 
trictive readout and a time analysis system. A phase-shift analysis is 
carried out at 450 MeV with the data obtained. The results are 
discussed also from the point of view of isospin invariance. (AIP) 


23482 Elastic scattering of 7p mesons by protons in the Cou- 
lomb—nuclear interference in the momentum range 33—60 
GeV/c. Apokin, V.D.; Vasil’ev, A.N.; Derevshchikov, A.A.; Matu- 
lenko, Y.A.; Meshchanin, A.P.; Mysnik, A.I.; Nurushev, S.B.; Sarai- 
kin, A.I.; Siksin, V.V.; Smirnov, E.V.; Solov’ev, L.F.; Solov’yanov, 
V.L. (Institute of High Energy Physics, Serpukhov). Sov. J. Nucl. 
Phys. (Engl. Transl.); 24: No. 1, 49-53(Jul 1976). 

Differential cross sections for elastic scattering of negative 
pions by protons and the total cross sections are measured in the 
initial-momentum range 33—60 GeV/c. The values of the four- 
dimensional momentum transfer are within the range 10-*—8 x 10? 
(GeV/c). The experimental data are used to determine the energy 
dependence of the ratio rha (0) of the real part of the forward 
scattering amplitude to its imaginary part. The quantity p (0) in- 
creases smoothly from the value (-10.9 +- 1.2)% at 33.52 GeV/c 
momentum to (-1.8 +- 1.8)% at 59.4 GeV/c. The results obtained 
are compared to the predictions of theoretical models. (AIP) 
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23483 Determination of the pion trajectory in the momentum 
region 2—50 GeV/c. Bolotov, V.N.; Isakov, V.V.; Kakauridze, D.B.; 
Prokoshkin, Y.D.; Sadovskii, S.A.; Khaustov, G.V. (Institute of 
High Energy Physics, Serpukhov). Sov. J. Nucl. Phys. (Engl. Transl.); 
24: No. 1, 53-55(Jul 1976). 

Data on the reaction mppyields7070n at momenta 2—50 
GeV/c in the dipion mass region M/sub w777/ < 1 GeV have been 
used to determine the pion trajectory. It has many features in 
common with other known trajectories: It is linear over a wide 
range of squared 4-momentum transfer t (like the rho and Ae 
trajectories), and it is characterized by the same universal slope a’ as 
other trajectories. (AIP) 


23484 Production =*(1385) and K* resonances in 7p p collisions 
at 4.35 and 4.85 GeV/c. Aleshin, Y.D.; Arutyunyants, G.A.; Kisele- 
vich, I.L.; Kulakov, V.P.; Mel’nichenko, I.A.; Nikitin, S.Y.; Silaev, 
V.L; Shvartsman, B.F.; Shidlovskii, A.V.; Shkarlet, V.D. (Institute 
of Theoretical and Experimental Physics, State Atomic Energy 
Commission). Sov. J. Nucl. Phys. (Engl. Transl.); 24: No. 1, 56-59(Jul 
1976). 

Mass spectra are investigated for the production of *(1385) 
and K* resonances in the reactions 7p pyieldsA7ip VX~* at 4.35 and 
4.85 GeV/c. Dependences of the inclusive cross sections for the 
Azip systems in the =* resonance region are presented. (AIP) 


23485 Investigation of the reaction 7p pyields7i tpn at 360 and 
405 MeV and partial-wave analysis with inclusion of the triangle 

. Makarov, M.M.; Nelyubin, V.V.; Obrant, G.Z.; Sarantsev, 
V.V.; Tkach, L.N. (Leningrad Institute of Nuclear Physics, Acade- 
my of Sciences, USSR). Sov. J. Nucl. Phys. (Engl. Transi.); 24: No. 1, 
59-65(Jul 1976). 

We report experimental results of a study of the reaction 
ap pyieldsvitpn in a limited region of the kinematic variables at 
energies of 360 and 405 MeV, and we present a partial-wave analysis 
with inclusion of the triangle diagram, using data on all channels of 
the reaction mNyieldsw7N. Inelasticity parameters are obtained for 
the various partial states and the S-wave m7-scattering length is 
evaluated. (AIP) 


23486 Slope of forward elastic zip scattering from 4.4 to 6.0 
GeV/c. Rey, C.A.; Poirier, J.A.; Lennox, A.J.; Srinivasan, V.; Baker, 
W.F.; Eartly, D.P.; Pruss, S.M.; Wehmann, A.A. (Department of 
Physics, University of Notre Dame, Notre Dame, Indiana 46556). 
Phys. Rev., D; 15: No. 1, 59-63(1 Jan 1977). 

Angular distributions for wip yields zip were measured for 
13 incident-pion momenta from 4.4 to 6.0 GeV/c and for -t less than 
~ 0.1 (GeV/c)? This experiment was performed at the Zero Gradi- 
ent Synchrotron of Argonne National Laboratory, where a focusing 
magnetic spectrometer and a scintillation-counter hodoscope were 
used. In fitting the angular distributions the strong-interaction contri- 
bution was parameterized by an exponential form exp(bt); the Cou- 
lomb interference was also included. The resulting values of the 
slope parameter for vertical-bar t vertical-bar < ~ 0.1 (GeV/c)? are 
presented for each incident beam momentum. (AIP) 


PARTICLE INTERACTIONS AND PROPERTIES - 
THEORETICAL 


GENERAL 
REFER ALSO TO CITATION(S) 23881 


23487 (BNL—21923) Extended objects. Creutz, M. (Brookha- 
ven National Lab., Upton, N.Y. (USA)). 1976. Contract E(30-1)-16. 
12p. (CONF-761045—1). Dep. NTIS $3.50. 

From Division of particles and fields conference; Upton, New 
York, United States of America (USA) (6 Oct 1976). 

After some disconnected comments on the MIT bag and 
string models for extended hadrons, I review current understanding 
of extended objects in classical conventional relativistic field theories 
and their quantum mechanical interpretation. 


23488 Unitarity constraints on a + b yields 1 + 2 + 3. Goradia, 
Y.; Lasinski, T.A. (Lawrence Berkeley Laboratory, University of 
California, Berkeley, California 94720). Phys. Rev., D; 15: No. 1, 220- 
229(1 Jan 1977). 

The isobar model for a + b yields 1 +2 +3 is reexamined in 
light of the requirements of subenergy unitarity. Discontinuities of 
the amplitude across the subenergy variables are removed by means 
of a set of coupled integral equations. We make a comparison of the 
amplitudes with and without the unitarity corrections and suggest a 
ratio test to check the validity of the isobar model. (AIP) 


23483 Relativistic form factors for clusters with nonrelativistic 
wave functions. Mitra, A.N.; Kumari, I. (Stanford Linear Accelerator 
Center, Stanford University, Stanford, California 94305). Phys. Rev., 
D; 15: No. 1, 261-266(1 Jan 1977). 
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Using a simple variant of an argument employed by Licht and 
Pagnamenta (LP) on the effect of Lorentz contraction on the elastic 
form factors of clusters with n i 
shown root their — can be 
so as to produce (i) as appearance 
ge Popa tyny ple dy 
ee ee ee oe result 
with a closely analogous parametric form obtained by Brodsky and 
Chertok from a propagator chain model leads, with v isusible 
ments, to the conclusion of an effective mass M for the cluster, with 
M? v: as the number n of the uark constituents, instead of as 
po Fn pe ee mn of the LP a is ayo wh ay an 
itrary ty. vertex, again with as tic vior in 
conformity with dimensional . The im usefulness of this 
SE » SEES © 6 Oe tary tool to those of high- 
ergy physics for phenomenological fits to data up to moderate 
wales of q?. (AIP) 


ELECTROMAGNETIC INTERACTIONS 
REFER ALSO TO CITATION(S) 23506, 23535 


23490 Superconvergent sum rules and a multipole analysis of pion 
photoproduction on nucleons. Kulish, Y.V.; Rekalo, M.P. (Physico- 
technical Institute, Ukrainian Academy of Sciences). Sov. J. Nucl. 
Phys. (Engl. Transl); 24: No. 1, 72-74(Sul 1976). 

The results of a multipole analysis of pion photoproduction 
on nucleons are used to investigate the validity of superconvergent 
sum rules. The anomalous magnetic moments of the nucleon are 
found to have the values k/sup S/ = -0.06 - 0.14 and x/sup P/ = 
1.97 +- 0.15. It is shown that the total contribution of a large 
number of resonances differs little from the contribution of the sin; 
Ps3(1232) resonance. The amplitudes for photoproduction of 
Ps3(1232) and Fs7(1925) resonances are found to satisfy the relations 
E/sub 1*//M/sub 1*/ = -(M-m)/(3M+m) -0.063 and A/sub 3*//B/ 
sub 3*/ = -3m/2M % -0.73, in agreement with experiment. (AIP) 


23491 Electron—positron pair production in the collision of a 
muon with an atom. Nikishov, A.I.; Pichkurov, N.V. (P. N. Lebedev 
Physics Institute, Academy of Sciences of the USSR). Sov. J. Nucl. 
Phys. (Engl. Transl.); 24: No. 1, 78-82(Jul 1976). 

The differential cross section for electron pair production by 
a muon on a nucleus is found. Integration over the electron and 
eg emission angles confirms result obtained earlier by 

The total cross section for pair production in the collision of 
a muon with an atom is calculated under the assumption that the 
screening functions introduced by Bethe and Heitler are roughly 
cuntanben ts ximated by the analytical expression proposed 
by Petrukhin et al. (AIP) 


23492 
of 


E.V. (Institute of Nuclear Physics, Siberian 
Sciences of the USSR). Sov. J. Nucl. Phys. (Engl. Transl.); 24: No. 1, 
100-103(Jul 1976). 
Calculations of the spectra of secondary particles from elec- 
positron annihilation into hadrons in the energy range 5—100 
Gat Save Ce eS Eee Sa eee 
theory. In the simplest case of spherically symmetric emergence 
pe pone IB rch umerical methods are used to study the sensitivity of 
the results tthe parameters ef the problem the equation of state 
ini tions. (AIP) 


23493 Anomalous ey events in e*e™ annihilation and heavy 
vector mesons. Gavrielides, A.; Kuo, T.K. (Physics Department, 
Purdue University, West Lafayette, Indiana 47907). 1 Phys. Rev., D; 
15: No. 1, 75-80(1 Jan 1977). 


when ve pions -minus/ has vanishin 


magnetic 
moment (x = 0), but are considerable for x 1. While the choice k = 
O gives an fit to the data, the choice x = 1 improves 
the fit quite dramatically. The overall fit is still not good. However, 
we believe that the vector-meson model (with x 1) is not yet ruled 
out by the available data. (AIP) 


23494 in high-energy collisions. 
Stix, P.; Ferbel, T. a meg of Physics and Astronomy, Univer- 
sity of Rochester, Roc’ . New York 14627). Phys. Rev., D; 15: 
No. 1, 358-359(1 Jan 1977). 
cargo prc malities Srpentanmn 6 ieee cou 
c -particle m ities eeceeiens cust 
SF bie ens 
the incident hadron. Similar fits to data on production of 
in e*e~ annihilations yield the asymptotic dependence 
OvTine (AIP) 
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23495 moments of the W boson. Barua, 
D.; Gupta, S.N. (Department of Physics, Wayne State University, 
Detroit, Michigan 48202). Phys. Rev., D; 15: No. 2, 509-513(15 Jan 


’ ‘The validity of the external-field treatment for the electro- 
eS ee eS eS ee model is exam- 
and calculation of the magnetic and quadrupole moments of the 

W boson is carried out in the renormalizable gauge instead of the 
unitary gauge used by earlier authors. Our results agree with those 
of Bardeen, Gastmans, and Lautrup in the static approximation, and 
thus gauge independence of these results is demonstrated. (AIP) 


23496 Can one dent a dyon. Coleman, S.; Parke, S.; Neveu, A.; 
Sommerfield, C.M. (Lyman Laboratory of Physics, Harvard Univer- 
sity, Se ith. , Massachusetts 02138). Phys. Rev., D; 15: No. 2, 544- 
545(15 Jan 19 

We Fe that the exact om oy and dyon solutions found 
by Prasad and Sommerfield are stable by proving that they are 
absolute minima of the energy. (AIP) 


WEAK INTERACTIONS 
REFER ALSO TO CITATION(S) 23493, 23495 


23497 puis Sp grep Gentes & wet: Seen See 
production by charged and neutral currents, and the neutral heavy 
lepton decay L° yields v/sub 1/y. Shrock, R.E. Princeton, NJ; 
Princeton Univ. (1975). 405p. University Microfilms Order No. 16- 


22,606. 

Thesis (Ph. D.). 

Hyperon production by weak charged and neutral currents is 
studied in the reactions v(anti v)N yields anti I)KY and anti vN 
yields pifY where Y = A or &. The neutral current reactions are 
considered within the framework of two types of gauge theories, the 
Weinberg-Salam model and models in which the hadronic neutral 
current is proportional to the electromagnetic current. The differen- 
tial and total cross section, and the hyperon polarization are calculat- 
ed and their structure is analyzed in detail. Numerical results are 
presented for the KY reactions, on which there is some data from an 
Argonne bubble chamber experiment. In the second part of the 
thesis we perform a one-loop calculation of the rate for the decay L° 
yields v/sub 1/y, of the neutral heavy lepton occurring in certain 
gauge theories such as the Georgi-Glashow model. 


23498 Elastic neutrino-proton scattering. Fischbach, E.; Gruen- 
wald, J.T.; Rosen, S.P.; Spivack, H.; Kayser, B. (Physics yy 
ment, Purdue University, West Lafayette, Indiana 47907). Phys. 

D; 15: No. 1, 97-114(1 Jan 1977). 

A general analysis of elastic neutrino- and antineutrino-proton 
scattering is presented which emphasizes the use of these processes 
as probes of the space-time structure of the weak neutral current. We 
begin by exhibiting the the most general matrix elements in terms of the 
scalar (S), pseudoscalar (P), tensor (T), vector (V), and axial-vector 
(A) form factors. These matrix elements are then used to calculate 
the differential cross sections do/dt and the proton polarization for 
incident v/sub p/ and nu-bar/sub p./. Based on these results tests are 
suggested to discriminate between the S,P,T and V,A covariants 
which respectively flip or preserve the incident neutrino helicity. It 
is noted that when V, A, and T are all absent from the neutral 
current, the differential cross sections take the simple form do-/sup 
v//sup , nu-bar//dt = tf (t)/E/sub v/*, where E/sub v/ is the 
laboratory energy of the incident neutrinos, t is the square of the 
momentum transfer, and f (t) is a proton form factor. observa- 
tion suggests several ways of discriminating between S,P,T and V,A 
couplings including a comparison of do/sup v//dt and do/sup nu- 
bar//dt, and an examination of the average momentum transfer 
<t<. Since some of these tests are subject to the “confusion 
theorem” (i.e., the ability of S,P,T to mimic V,A), consideration is 
given to experiments in which the proton polarization is measured. 
Although such experiments are difficult to perform, the expected 
effects are strikingly large, and can lead to an unambiguous disentan- 
gling of V,A from S,P, Se Oe ee ee 
bar elastic cross sections which, when compared to experiment, 
pr that the neutral current is not predominantly S,P. (AIP) 


Charmed-baryon interpretation of Lam tp ti and 
nA en plus-or-minus/ peaks. Lee, B.W.; C.; 
Rosner, J.L. (Fermi National Accelerator Laboratory, Batavia, Illi- 
nois 60510). Phys. Rev., D; 15: No. 1, 157-165(1 Jan 1977). 

The Lambda-bar3m (2250) and Lambda-bar4a (2500) peaks 
recently discovered in photoproduction are interpreted as charmed 
antibaryons. Specifically it is s —< that Lambda-bar3a 
(2250) is the charmed analog of A (1115) and decays weakly. 
Quantum-number and spin-parity assignments are discussed briefly. 
We give isospin relations and predictions for the mean multiplicity of 
nonleptonic decay products, with special attention to channels de- 
tectable in existing ex ts. A strategy for studying the dynam- 
ics of multibody te om decays is outlined and an interesting 
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soft-pion theorem is recalled. Semileptonic decays are mentioned in 
passing. The Lambda-bar4z (2500) is interpreted as an amalgam of 
the charmed analogs of = (1192) and Yi* (1385); the shape of its 
two- structure is deduced. Prospects for the observation of 
additional charmed baryons are considered. (AIP) 


STRONG INTERACTIONS, GENERAL 
REFER ALSO TO CITATION(S) 23540, 23598 


23500 (RL—76-125/A) Calculation of the fine structure constant 
a in a model for spontaneous breakdown of strong interaction symme- 
try. Arnold, R.C. (Science Research Council, Chilton (UK). Ruther- 
ford Lab.; Argonne National Lab., Ill. (USA)). Oct 1976. Contract 
W-31-109-ENG-38. 13p. Dep. NTIS $3.50. 

Strong interaction symmetries arising at a planar bootstrap 
level can be spontaneously broken at high energies when Regge-cut 
collective effects are included in dynamical S-matrix theory. This 
mechanism provides a natural origin for weak and electromagnetic 
interactions, and the scale for such symmetry-breaking interactions 
at low energies can be calculated through estimating threshold 
energies for spontaneous breakdown. A model calculation including 
only mesons with 0(N) symmetry. with N large, gives values for a 


which lie between 10-5 and 10~*2. Refinements are dependent upon 
an improved planar bootstrap theory. 


23501 Asymptotic properties of dual inelastic amplitudes at zero 
transverse momentum transfer. Gedalin, E.V.; Gurvich, E.G. (Insti- 
tute of Physics, Georgian Academy of Sciences). Sov. J. Nucl. Phys. 
(Engl. Transl.); 24: No. 1, 95-99(Jul 1976). 

It is shown that, if a/sub R/(O0) = 1 and a/sub P/(O) = 2, 
then all the inelastic dual amplitudes tend to zero as s yields o for 
transverse momentum transfer k yields 0. A dynamical spontaneous 
breaking of gauge symmetry which displaces a/sub R/(0) does not 
alter the result. (AIP) 


23502 Nature of dynamical suppressions in the generalized Vene- 
ziano model. Odorico, R. (High Energy Physics Division, Argonne 
National Laboratory, Argonne, Illinois 60439). Phys. Rev., D; 15: No. 
1, 301-302(1 Jan 1977). 

It is shown by explicit numerical calculations that of a class of 
coupling suppressions existing in the generalized Veneziano model 
and associated with decay multiplicities, only a part can be attributed 
to the exponential growth with aay of the number of levels in the 
oy remaining suppressions have a more direct dual origin. 


Vacuum singularities in a dual multiperipheral model. 
Balazs, L.A.P. (Fermi National Accelerator Laboratory, Batavia, 
Illinois 60510). Phys. Rev., D; 15: No. 1, 309-318(1 Jan 1977). 

We set up an explicit dual multiperipheral model, which is 
similar to the models of fiuan Lee, Veneziano, and Chan and Paton, 
but explicitly takes into account the deferred thresholds arising from 
the production of resonance clusters. We assume that there are two 
such clusters, one with (mass)? 0.5 GeV? (rho,w,e, . . . ) and the 
other with (mass)? 1.5 GeV? (f,B,D,Ao, . . . ). At lower energies only 
the first plays any role, and we find that the total vacuum-state cross 
section o proportional — a/P-italic-circumflex ~ ' on the aver- 
age, where a/sub P/ 0.85. For s approximately-greater-than 50 

eV?, on the other hand, the second cluster also comes in, and 7 
flattens out. This behavior has all the features of the experimental 
data and is thus a completely satisfactory alternative to the conven- 
tional Seegeice in terms of the P and f. In addition, all of the 
parameters describing our vacuum singularities can be calculated a 
priori in our model, and are in reasonably good agreement with the 
data. (AIP) 


23504 Planar bootstrap based on a Pade approximation to the 
dual multiperipheral model. Balazs, L.A.P. (Fermi National Accelera- 
tor Laboratory, Batavia, Illinois 60510). Phys. Rev., D; 15: No. 1, 319- 
326(1 Jan 1977). 

We introduce a Pade approximation to the multiperipheral 
integral equation which becomes exact for a factorizable model, but 
is much easier to set up, even without simplifying kinematic approxi- 
mations. We then apply this to a dual multiperipheral model in 
which the produced clusters are dual to Regge behavior. If we only 
consider uncrossed loops (in the usual quark-duality sense), the 
requirement that the resulting output Reggeon be consistent with the 
input leads to two bootstrap conditions, one of which is similar to 
the planar bootstrap of Veneziano, but incorporates certain threshold 

henomena. If we make the dual-tree approximation for the triple- 

egge vertex gis) we obtain a Reggeon intercept aX 0.53 and a 
value for g (0,0,0) which is in reasonably good agreement with 
experiment. The Pomeron can be calculated by adding in crossed 
(cylinder) loops and again leads to a result which is in reasonable 
agreement with the data at moderate energies. (AIP) 


23505 Perhaps a stable dihyperon. Jaffe, R.L. (Stanford Linear 
Accelerator Center, Stanford University, Stanford, California 
94305). Phys. Rev. Lett.; 38: No. 5, 195-198(31 Jan 1977). 
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In the quark bag model, the same gluon-exchange forces 
which make the proton lighter than the A (1236) bind six quarks to 
form a stable, flavor-singlet (with strangeness of -2) J/sup P/=0* 
dihyperon (H) at 2150 MeV. Another isosinglet dihyperon CH) with 
J/sup P/=1* at 2335 MeV should appear as a bump in AA invariant- 
mass plots. Production and decay systematics of the H are discussed. 
(AIP) 


STRONG INTERACTIONS, BARYON NO.=0 
REFER ALSO TO CITATION(S) 23518, 23519 


23506 Electromagnetic form factors for the coupled 77 and 7 
states. Budnev, V.M.; Budnev, N.M.; Serebryakov, V.V. (Mathemat- 
ics Institute, Siberian Division, USSR Academy of Sciences). Sov. J. 
Nucl. Phys. (Engl. Transl.); 24: No. 1, 75-77(Jul 1976). 

With the assumption of unitary closure for the wa and 7 
states with J=I=1, a representation is obtained for the electromag- 
netic isovector form factors of these states in terms of the phase 
shifts for 27 and zw scattering and the inelasticity eta. The effect of 
the rho’(1250) resonance in the 77@ system on the pion form factor is 
discussed. (AIP) 


23507 On the structure of the wave functions of mesons consid- 
ered as bound states of relativistic quarks. Terent’ev, M.V. (Institute 
for Theoretical and Experimental Physics, State Commission on 
Atomic Energy). Sov. J. Nucl. Phys. (Engl. Transl.); 24: No. 1, 106- 
109(Jul 1976). 

The restrictions imposed by relativistic invariance on the 
wave function and the character of the interaction of two bound 
relativistic particles are studied. The results are applied to the 
description of mesons as bound states of two light quarks. (AIP) 


23508 Tests of the quark-line rule for the eta-eta’ complex. 
Okubo, S.; Jagannathan, K. (Department of Physics and Astronomy, 
University of Rochester, Rochester, New York 14627). Phys. Rev., 
D; 15: No. 1, 177-183(1 Jan 1977). 

The quark-line rule involving eta and eta’ mesons has been 
tested for reactions 7rip yields etaAii, wp p yields etan, pp-bar yields 
tritpeta, etc. The results appear to be consistent with a general 
particle-mixing model for the eta-eta’ complex, and suggest that the 
validity of the rule is fairly reasonable. Other experimental tests of 
the rule are also discussed. (AIP) 


23509 aN Si: partial-wave amplitude near the etan production 
threshold. Bhandari, R.; Chao, Y. (Department of Physics, Carnegie- 
Mellon University Pittsubrgh, Pennsylvania 15213). Phys. Rev., D; 
15: No. 1, 192-196(1 Jan 1977). 

From an analysis of the mpp backward differential cross- 
section data, which clearly shows a cusplike structure near the etan 
threshold, we deduce, using partial-wave unitarity relations, the size 
and the orientation of the cusp. The cusp appears because of the 
strong coupling of the etan channel to an N’ resonance just above its 
threshold. Using the above information on the cusp, the mN Si 
partial-wave amplitude is fitted through the etan threshold and the 
resonance. The effect of the size of the cusp, acting as a constraint, 
on the resonance parameters determined in the fit is emphasized. The 
fit also determines the phase of the etaN production amplitude at the 
etan threshold, which then using the knowledge of the orientation of 
the cusp gives information on the phase of the elastic no-spin-flip 
amplitude at the etan threshold. This information could be a useful 
constraint in aN partial-wave analysis. (AIP) 


23510 Multiquark hadrons. I. of Q?Q-bar? 
mesons. Jaffe, R.L. (Stanford Linear Accelerator Center, Stanford 
University, Stanford, California 94305). Phys. Rev., D; 15: No. 1, 267- 
280(1 Jan 1977). 

The spectra and dominant decay couplings of Q?Q-bar? 
mesons are presented as calculated in the quark-bag model. Certain 
known 0* mesons [€ (700),S*,5,x] are assigned to the lightest cryp- 
toexotic Q?Q-bar? nonet. The usual quark-model 0* nonet (QQ-bar 
L = 1) must lie higher in mass. All other Q*Q-bar? mesons are 
predicted to be broad, heavy, and usually inelastic in formation 
processes. Other Q?Q-bar? states which may be experimentally 
prominent are discussed. (AIP) 


23511 egge spectroscopy of charmed mesons. Finkelstein, J.; 
Pinsky, S.S. (Department of Physics, Columbia University, New 
ht New York 10027). Phys. Rev., D; 15: No. 1, 360-361(1 Jan 
1 i 

The implication of —_ -: the newly discovered particles to 
Regge trajectories is discussed. The Ademollo-Veneziano-Weinberg 
relation is used to determine the trajectory ers and exchange 
degeneracy is used to predict a tensor cle at 2264 MeV and an 
axial-vector particle at 2140 MeV. (AIP 


STRONG INTERACTIONS, BARYON NO.=1 
REFER ALSO TO CITATION(S) 23490, 23508, 23517 
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23512 Field-theoretic model of Harari's two component 
theory of high energy hadron scattering. Dymski, T.C. 
Las Cruces, NM; New Mexico St State Univ. (1976). 158p. University 
Microfilms Order No. 76-22,499. 
tee 

or energy scattering o' udoscalar particles on spin 
/_ particles, the transition amplitude (for a given signature) is 
constructed as an infinite sum over spin of boson exchange graphs of 
the Feynman type, each of which has impact parameters up to some 
value R os removed. This amplitude is advanced as a field 
theoretic ization of the nondiffractive component of Harari’s 
dual absorption model. Comparing with w/sup +-/pyields7/su 
+-/p and 7p pyields7r0 n data shows that the imaginary parts of both 
helicity amplitudes are excellent, for either signature. 


— INTERACTIONS, BARYON NO. GREATER THAN 


23513 (ORNL/TM—S5677) Charged hadron and lepton curren 
by low-momentum (less than or equal to 3 GeV/c) pe 

pions in Al, Fe, and Pb targets. Beiser, P.S.; Gabriel, T.A.; Ambur- 
gey, J.D. (Oak Ridge National nag Tenn. (USA)). Dec 1976. 
Contract W-7405-ENG-26. 24p. Dep. NTIS $4.00 

Calculations were phen at out to y toners the spatial depen- 
dence of charged hadron and lepton — produced by low 
momentum (less than or equal to 3 GeV/c) char; ed pions in Al, Fe, 
and Pb targets. Even at the lowest momentum values considered (0.5 
GeV/c), there is little difference between incident positive pions and 
negative pions with respect to the average spatial dependence of the 
charged current. 


23514 Correlations in the dpyieldsppn reaction at small momen- 

tum transfers. Aladashvili, B.S.; Badelek, B.; Glagolev, V.V.; Zie- 
iinski, Ps Lebedev, R.M.; Nioradze, MS.; Odyniec, G.; Saitov, LS.; 
Sandacz, A.; Siemiarczuk, T. § ae Streltsov, V.N. (Joint 
Institute for Nuclear Research). Sov. J. Nucl. Phys. (Engl. Transl.); 
24: No. 1, 66-68(Jul 1976). 

It is shown that the strong correlation between the disinte, 
tion and quasielastic-scattering p' in the direct deuteron breakup 
reaction dpyieldsppn at smal] momentum transfers can be qualita- 
aD explained within the limitations of the impulse approximation. 
A 


23515 Energy scale in inclusive Eeorey Phas Likhoded, A.K.; Tol- 
stenkov, A.N. (Institute of High qq fee ics, Serpukhov). Sov. J. 
Nucl. Phys. (Engl. Transl.); 24: one 1, 3 g6ul 15 1976). 

It is shown, on the basis of a model that is valid in a certain 
limited phase-space region, that a universal relation exists for the 
inclusive spectra which is not connected with the type of the initial 
and detected particles. The entire dependence on the quantum 
numbers of the = is contained in a redefined scale coefficient 
for the total energy. experimental data presented favor the 
assumption that the Ba: t is universal in the entire range 
of the variables and that its value is connected with the behavior of 
the spectra in the central region. (AIP) 


23516 Reconciliation of broad distributions in the total and asso- 
ciative multiplicities satisfying the KNO relations. Zhirkov, 
L.F.; Kokoulina, E.S.; Kuvshinov, V.I. (Physics Institute, rg 
sian "Academy of Sciences). Sov. J. Nucl. Phys. (Engl. Transl.); 24 
No. 1, 86-89(Ful 1976). 

A reconciliation scheme is proposed for the distributions in 
the total and associative multiplicities satisfying the KNO scaling in 
the processes p+ pyieldsX p+pyieldsp+X. A concrete form of 
the multiplicity distributions that agree with the ex; tal data is 
presented within the framework of this model. (AIP) 


23517 Uniformization of the forward scattering amplitude at high 

Gerdt, V.P.; Inozemtsev, V.I.; Meshcheryakov, V.A. (Joint 
Institute for Nuclear Research). Sov. J. Nucl. Phys. (Engl. Transl.); 
24: No. 1, 90-95(Jul 1976). 

It is assumed that the variable wv = (1/7) arcsin v provides a 
uniformization of the hadron—hadron forward elastic scattering 
amplitude as a function of the laboratory energy v. This assumption 
is used to derive a representation of the va good fi amplitude in the 
form of a convergent series, which yields a good fit to the available 
experimental on trip p, and aero: gi < 
or = 10GeV. Predictions of o/sub tot/ and a=Re F/Im F are 
given for energies 10° GeV. (AIP) 


23518 Elastic NN and N-barN scattering in the “quasi-eikonal” 
model. Eremyan, S.S. (Erevan Physics Institute). Sov. J. Nucl. Phys. 
(Engl. Transl.); 24: No. 1, 103-106(Jul 1976). 

An attempt is made to describe elastic NN and N-barN 
interactions at small momentum yee hee high energies by usin, 


energy sy dependents of eb chomameatianaienes it coefficients in order 
oo ablain & goed it to the enpectmeatel Gute. (AlN? 
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23519 Invariant-mass dependence of two-pion inclusive correla- 
tion functions. Berger, E.L.; Singer, R.; Thomas, G.H.; Kafka, T. 
(High Energy Physics Division, Argonne National Laboratory, Ar- 
gonne, Illinois 60439). Phys. Rev., D; 15: No. 1, 206-219(1 Jan 1977). 
We study high-energy two-particle inclusive correlations as a 
function of the invariant mass M of the pair. Using data from 205- 
GeV/c pp interactions, we compare the correlation functions C (M) 
for (+-) and (--) pairs of produced pions. Strong positive correla- 
tions are observed in both distributions in the form of a broad 
threshold enhancement at small M. The decrease of C (M) as M 
reted in the Mueller-Regge framework. From the 
of C*~ we extract an effective-trajectory intercept of 
roughly a (0) 0. 5 +- 0.1, consistent with the (rho,f) pair. For the 
exotic (--) system, we find a low intercept, a (0) -0.5. A rho- 
resonance signal is observed above background in C*~(M). Near 
threshold, effects suggestive of Bose symmetry are seen but are not 
conclusive. In an exclusive picture, we relate most of the correlation 
in the threshold region to resonances involving three or more pions. 
a a ar the joint correlations in M and the azimuthal angle 
phi. 


PARTICLE INVARIANCE PRINCIPLES AND 
SYMMETRIES 


REFER ALSO TO CITATION(S) 23537 


GENERAL 


23520 (FERMILAB-Conf—76/72-THY) SU(4) breaking and 
the new particles: some applications. Sorba, P. (Fermi National Ac- 
celerator Lab., Batavia, Ill. (USA)). Aug 1976. Contract E(49-8)- 
3000. 8p. (CONF-760746—1). Dep. NTIS $3.50. 

From 5. international colloquium in group theoretical meth- 
ods in physics; Montreal, Canada (5 Jul 1976). 

The applications for SU(4) breaking for new particles consid- 
ered are an expression of the vector and axial vector weak charges 
of charmed hadrons and a relativistic mass formula for vector 
mesons. Wave functions defined in momentum space are considered. 
Quantum numbers of various meson resonances are found. (JFP) 


23521 SU(3) content of the Pomeron at very high energies. 
Cardy, J.L.; Rabinovici, E. (Department of Physics, University of 
California, Santa Barbara, California 93106). Phys. Rev., D; 15: No. 1, 
342-344(1 Jan 1977). 

We study the SU(3) content of the Pomeron at asymptotic 
energies in two types of models: s-channel absorptive models (gener- 
alizations of the eikonal model) and t-channel models (Reggeon field 
theory). In the first case the Pomeron is a pure SU(3) singlet, and in 
the second case it has approximately the same admixture of octet as 
is observed at present energies. (AIP) 


APPLICATIONS TO ELECTROMAGNETIC AND WEAK 
INTERACTIONS 


REFER ALSO TO CITATION(S) 23561 


23522 Neutral-current constraint and gauge models. Hagiwara, 
T.; Takasugi, E. (The Rockefeller University, New York, New York 
10021). Phys. Rev., D; 15: No. 1, 89-96(1 Jan 1977). 

The experimental observation R/sup nu-bar//R/sup v/ < o/ 
sup v//sub cc//o/sub cc//sup nu-bar/, i.e., 7/sup v//sub nc/ < 
oa/sub nc//sup nu-bar/, where o/sub cc,//sup v//sup( nu-bar)/ are 
the v- (nu-bar-) induced charge- and neutral-current inclusive cross 
sections on an isospin-O nucleon and R/sup v//sup( nu-bar)/ = o/ 
sub nc//sup v//sup( nu-bar)//o/sub cc//sup v//sup( nu-bar)/, pro- 
vides a constraint on the possible quark representations among 
various SU(2) x U(1) gauge models. We have examined the energy 

of both v- (nu-bar-) induced charged- and neutral- 
current processes in the models which respect the constraint. Some 
of the models contain one or a few heavy quarks with an exotic 
charge of Q = 5/3 and/or -4/3. (AIP) 


23523 Leptonic octets and heavy-lepton decays in an SU(3) gauge 
theory. Kandaswamy, J.; Schechter, J. (Physics Department, Syra- 
cuse University, Syracuse, New York 13210). Phys. Rev., D; 15: No. 
1, 251-260(1 Jan 1977). 

Unified weak-electromagnetic gauge theories based on the 
group ep are discussed in some detail. In particular, the conse- 
quences of —ee the electron, the muon, and the newly discov- 
ered lepton of Perl et al. to an octet are explored. Almost uniquely, 
this leads to the prediction that the Perl particle decays preferential- 
ly into muons and neutrinos rather than into electrons and neutrinos. 
This means that in the e* e~ annihilation experiments there should be 
more pisp pairs than e*e™ pairs, after subtraction of background. 
Such a situation would be very difficult to achieve naturally in the 
framework of an SU(2) x U(1) gauge theory. The hadron sector of 
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the theory and neutral-current reactions are also discussed as well as 
some general considerations on the construction of weak-interaction 
gauge theories with large groups. (AIP) 


23524 Magnetic moments of charmed baryons in the quark 
model. Lichtenberg, D.B. (Physics Department, Indiana University, 
Bloomington, Indiana 47401). Phys. Rev., D; 15: No. 1, 345-347(1 Jan 
1977). 

We compute the magnetic moments of charmed baryons 
using the gauge-theory quark model of De Rujula, Georgi, and 
Glashow e find that these moments are quite different (sometimes 
differing in sign as well as —- from those computed by 
Choudhury and Joshi, who used U(8) symmetry. The reason for the 
difference is that in our calculation the heavy mass of the charmed 

uark badly breaks U(8) symmetry. Our results reduce essentially to 
Seve of Choudhury and Joshi when all quark masses are set equal to 
one another. (AIP) 


APPLICATIONS TO STRONG INTERACTIONS 
REFER ALSO TO CITATION(S) 23538 


23525 eta decay into three pions and the on-mass-shell current 
algebra. Golestaneh, A.A. (Fermi National Accelerator Laboratory, 
Batavia, Illinois 60510). Phys. Rev., D; 15: No. 1, 121-128(1 Jan 1977). 

We use the on-mass-shell current algebra based on the SU(3) 
x SU(3) o model for calculating the G-parity-violating decay eta 
yields 377. The model we use consists of the triplet of quarks coupled 
to the SU(3) scalar and pseudoscalar fields, o and phi, and the 
chiral-symmetry-breaking operators us and us (tadpole terms). 
Owing to the terms phi/sub i/phi/sub j/ with i not-equal j = 0, 3, 
and 8 in the Lagrangian, the axial-vector current sources and fields 
associated with the 770, eta, and eta’ particles are formed by mixtures 
of terms with opposite G parity; the mixing coefficient € = us/(4us). 
Using these current operators, and having all particles on the mass 
shell, we evaluate the decay amplitude by the reduction formalism 
from the <3mvertical-bareta< matrix element, making use of pole 
dominance. The result is proportional to the coefficient r = 4e, 
which is determined by the tadpole parts of the masses and decay 
constants of the mesons through a set of relations which are derived 
from our Lagrangian. However, since these masses are not known 
satisfactorily, we first choose r so as to obtain the observed eta yields 
10 titp decay rate (which is proportional to r?), and then we verify 
that such an r value is consistent with the above set of relations. We 
find that r = 2.12 x 10~?, and in turn the tadpole part of the K°-K* 
mass difference m/sub K/0 ? - m/sub K/+ ? = 0.0005 GeV? We 
also find the branching ratio and the ratio of the rates of the eta and 
eta’ decays in agreement with experiment. Comparing the decay 
amplitude obtained here with the one derived by the tree-graph 
method based on the U(3) x U(3) symmetry scheme, we realize the 
important role of the eg of the phio, phis, and phis field com 
nents, and the advantage of using the on-mass-shell current algebra 
for this process. (AIP) 


23526 SU(6)/sub W/ analysis of sums of baryonic partial widths. 
Capps, R.H. (Physics Department, Purdue University, West La- 
fayette, Indiana 47907). Phys. Rev., D; 15: No. 1, 166-170(1 Jan 1977). 

An SU(6)/sub W/ analysis is given of some decay amplitudes 
of the baryon resonances that correspond to the first excited state in 
the quark model. The squares of the amplitudes of resonances of the 
same spin, hypercharge, and isotopic spin are added, so that the 
results are independent of mixing angles. This technique is useful 
because the quark-model level is almost full. The D-wave and S- 
wave amplitudes are analyzed separately. In general, the fit is good 
in the D-wave case, even though decays with very different ees 
space factors are compared. (AIP) 


23527 eta meson and hadronic interaction symmetry. Capps, 
R.H. (Physics Department, Purdue University, West Lafayette, Indi- 
ana 47907). Phys. Rev., D; 15: No. 1, 171-176(1 Jan 1977). 

The Zweig-lizuka (ZI) rule for meson-meson-meson and 
meson-baryon-baryon interactions is stated in terms of SU(3) symme- 
= The ZI rule is combined with SU(3) in order to simplify analysis 
of the eta decay modes of the tensor mesons and spin-parity-5/2- 
baryons. The SU(6)/sub W/ analysis of the preceding paper is 
extended to the eta modes of the 1/2~ baryons. There are large 
contradictions between the predictions and experiment. There is no 
good evidence that the eta modes of hadronic decays satisfy approxi- 
mate SU(3) symmetry. (AIP) 


23528 Multiquark hadrons. II. Methods. Jaffe, R.L. (Stanford 
Linear Accelerator Center, Stanford University, Stanford, California 
94305). Phys. Rev., D; 15: No. 1, 281-289(1 Jan 1977). 

_ Techniques for estimating the masses and decay couplings of 
multiquark hadrons (Q/sup m/Q-bar/sup n/, n + m < 3) are 
developed — 7 reference to the Q?Q-bar? sector. The 
dynamics is on a quark-bag model of light, colored, and 
permanently confined quarks gauge-coupled to non-Abelian colored 
gluons. The SU(6) of “color-spin” generated by color SU(3) and the 
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SU(2) of relativistic | = 1/2 quarks dominates the spectrum. Color- 
— rules analogous to Hund’s rules of atomic spectroscopy dictate 
that the lightest multiquark hadrons are not exotic, are of low spin, 
and are coupled predominantly to strange Q* and QQ-bar decay 
channels. Multiquark hadrons are consequently elusive and may be 
misclassified as conventional QQ-bar mesons or Q® baryons. (AIP) 


23529 Radiative decay of the J (psi) in a spectrum-generating 
SU@). Bohm, A.; Hossain, M.; Kagali, B.A.; Moylan, P.; Teese, 
R.B.; Valanju, P.M.; Alhendi, H. (Center for Particle Theory, Phys- 
ics Department, University of Texas at Austin, Austin, Texas 78712). 
Phys. Reyv., D; 15: No. 1, 348-351(1 Jan 1977). 

The radiative decay rates of the “old” vector mesons are used 
to determine the oo factor for the spectrum-generatin 
SU(4) group. From the suppression factor the decay rate for J (psi) 
yields chi (2.75) + ¥ is predicted. (AIP) 


FIELD THEORY 
REFER ALSO TO CITATION(S) 23487, 23525, 23614 


23530 (COO—3285-29) Broken Weyl symmetry. Domokos, G. 
(Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany, 
F.R.); Johns Hopkins Univ., Baltimore, Md. (USA). Dept. of Phys- 
ics). May 1976. Contract EY-76-S-02-3285. 22p. (CONF-7604105—1; 
DESY—76/24). Dep. NTIS $3.50. 

From Conference on spontaneous symmetry breeding; Tri- 
este, Italy (Apr 1976). 

It is ar; that conformal symmetry can be properly under- 
stood in the framework of field theories in curved space. In such 
theories, invariance is required under general coordinate transforma- 
tions and conformal rescalings. A gauge model coupled to a Higgs 
field is examined. In the tree approximation, the vacuum solution 
exhibits two Higgs phenomena; both the phase (Goldstone boson) 
and the coordinate dependent part of the radial component of the 
scalar field can be removed by a Higgs-Kibble transformation. The 
resulting vacuum solution corresponds to a space of constant curva- 
ture and constant vacuum expectation value of the scalar field. 


23531 (ORO—3992-282) Existence of charges and mass-spliting 
in relativistic quantum field theory. Gal-Ezer, E.; Horwitz, L.P. 
(Texas Univ., Austin (USA). Center for Particle Theory). 1976. 
Contract E(40-1)-3992. 10p. (CONF-760746—3). Dep. NTIS $3.50. 

From 5. international colloquium in group theoretical meth- 
ods in physics; Montreal, Canada (5 Jul 1976). 

The existence of charge operators associated with integrals of 
local densities in the (Wightman) framework of quantum field 
theory, in the presence of explicit symmetry breaking, can be dem- 
onstrated in certain cases. Their construction, in terms of null-plane 
integrals, is rather delicate. The possibility that a finite number of 
null-plane charges, which includes the Poincare generators, close on 
an algebra whose irreducible representations contain particles with 
different masses is considered; domain problems are shown to invali- 
date the basic hypotheses of the O’Raifeartaigh theorem. Null-plane 
Fourier transforms, which enter into the discussion of current . 
bra at infinite momentum, are also studied. It is shown that 
behavior is the maximal growth of high energy off mass shell 
amplitudes consistent with the existence of null-plane charges and 
null-plane Fourier transforms. Under the assumption that asymptotic 
states exist, these results also hold in the case of spontaneously 
— chiral symmetry, with massless pseudoscalar Goldstone 

ns. 


23532 The structure of unphysical fields in spontaneously broken 
gauge theories. ar. R.P.; Tyutin, I.V. (P. N. Lebedev Physics 
Institute of the USSR Academy of Sciences, Moscow). Sov. J. Nucl. 
Phys. (Engl. Transl.); 24: No. 1, 117-120(Jul 1976). 

We discuss in detail the structure of in-states of the unphysical 
components of the vector fields and of the scalar Goldstone fields 
interacting with them. It is proved that the masses of all the 
unphysical fields coincide with the mass of one fictitious particle and 
that the Slavnov—Taylor identities (even after renormalization) 
relate the matrix elements involving the emission of unphysical and 
fictitious icles. These conditions are necessary for the cancella- 
tion of probabilities of emission of unphysical and fictitious 
particles in physical processes. It is shown in the example of the 
theory of a neutral vector field that in the case of a general gauge 
the rencz-alization constants of the scalar field and of its vacuum 
expectation value do not coincide. (AIP) 


Bhabha first-order wave equations. VI. Exact, closed-form, 
transformations and solutions. oe ag R.A; 
niver- 


23533 
Foldy-Wouthuysen 
Nieto, M.M. (Institute of Geophysics and Planetary Physics, 
sity of California, San Diego, La Jolla, California 92093). Phys. Rev., 
D; 15: No. 2, 433-444(15 Jan 1977). 

We give a closed-form, finite-pol 


ynomial expression for the 


Foldy-Wouthuysen (FW) transformation U~! for arbitrary-spin 





Some 
our method and results are also given. (AIP) 


23534 Bhabha first-order wave equations. VII. Summary 

enema ae ag pagent ig at ne ge ig tong 
Planetary Physics, University of California, San 

Califormia 92093). Phys. Rev. D; 15: No. 2, 445-452(15 Fon 1977). 
have this 


a 
ically consistent field theory of particles with arbitrary spin. (AIP) 
of motion in classical electrodynamics. 


23535 Equation Herrera, 
J.C. (Brookhaven National Laboratory, oon tee Ye York 11973). 
Phys. Rev., D; 15: No. 2, 453-456(15 Jan 45615 Jan 1979). 


py tee momentum 

oneiin antalien enddaamame 

field and also in a uniform electric field. 

ee hams aaiceanie a while the accom- 
g electromagnetic radiation is supplied by the interaction with 

Go cuted Geld (AIP) 


23536 Semiclassical functional methods for arbitrary Hamilto- 
nians. Balachandran, A.P.; Ramachandran, R.; Rupertsberger, H. 
(Physics Department, Syracuse University, Syracuse, New York 
13210). Phys. Rev., D; 15: No. 2, 457-462(15 Jan 1977). 

The semic i 
arbitrary time-i iltoni 
using Feynman’s path-integral approach. (AIP) 


23537 Quantum field theory about a Lone ape pseudoparticle. 
Ore, F.R. Jr. (Laboratory for Nuclear Science and a < 
Physics, Massachusetts Institute of Technology, a ak 
chusetts 02139). Phys. Rev., D; 15: No. 2, 470-479(15 Jan 1977). 
The quantum field theory built upon the SU(2) Yang-Mills 
ag eagee solution is studied in an O(5) covariant formalism. 
gauge ghost and small oscillations of the Yang-Mills field 
problems are analyzed completely on the O(5) hypersphere, and it is 
shown that solutions of the various eigenvalue equations may be 
easily projected back into Euclidean space. Zero-frequency modes in 
the small oscillations are found, and their interpretation is given 
within the framework of the O(5,1) conformal group. (AIP) 
23538 ay of eye! breaking in a gauge-theory model. 
Behrens, F.L. (Department of Physics, University of ao 
im” Washington 98195). Phys. Rev., D; 15: No. 2, 497-508(15 J 


We examine the SU(2), x U(1) x U(1) gauge model of Yang 

by a group-theoretical roach and also by explicit computation to 
determine the number of physically inequivalent solutions of sponta- 
neous symmetry breakdown and the physical particle content of 
these solutions. We find only two pseudo-Goldstone bosons in this 
particular model. An error is pointed out in Yang's paper in the 
determination of the number of Idstone bosons present 
and in the identification of the physical particle fields. Although our 
fr i ne pe mre it does illustrate the general type 
of detailed analysis necessary to Guumtine Go souls Glaaea 
particle content of a gauge theory. (AIP) 
23539 Quantum effects of pseudoparticle size. Hictarinta, J.; 
Palmer, W.F.; Pinsky, S.S. it of Physics, The Ohio State 
University, Coieetan, Ohio 43210). Phys. Rev. "las 38: No. 3, 103- 
105(17 Jan 1977). 

It is shown that the calculation of quantum effects associated 
with the classical four-dimensional pseudoparticle can be carried to 
completion in the one- lowest-order-in-source approximation, 
with size effects exactly. The result is finite, and leaves 
symmetry-breaking results intact. For the case of two flavors the 
theory reduces to a particularly simple form which su; that the 

le acts as a source of zero-mass bosons which, in turn, 
are made of fermion pairs. (AIP) 


SCATTERING THEORY 
REFER ALSO TO CITATION(S) 23501 


with confined channels. Dashen, RF ; 

a nT (Institute for Advanced Study, Princeton, 
ee oe 102: No. 1, 1-70(Now 1976). 
a class of nonrelativistic multichanne! potential 


me gps ey energy eigenvalues, a discrete set of positive eigen- 
and an absolutely continuous on the remainder of 
the positive real energy axis. To each eigenvalue, corresponds a 
yt. is Gal calles eatuay Ot soeaneaica aide Geel 
eae oe eee, ee oe oe 
distorted 


expansion associated 

with Hin which enter only the bound-state eigenvectors and the 

distorted plane wave ei, tions. (4) The su! of disconti- 

nuity and absolute continuity of H are ortho complements to 

each other. The scattering amplitude for these models is constructed 

and shown to be related to the S-matrix in the usual way. Both the S- 

matrix and the scattering amplitude are well defined and continuous 
at the positive boundstate energies. (AIP) 


23541 Nonsingular integral equation for multichannel scattering. 
Bolsterli, M.; Rinat, A.S. (Theoretical Division, Los Alamos Scien- 
tific , University of California, Los Alamos, New Mexico 
87545). Phys. Rev., C; 15: No. 1, 40-41(Jan 1977). 

Nonsingular integral equations are derived for a class of 
multichannel scattering problems. (AIP) 


NUCLEAR PHYSICS 


23542 (CONF-760601—P2, pp 1103-1109) Polarized neutrons 
and polarized nuclear targets. Abragam, A.; Bacchella, G.L.; Glaettli, 
H.; Malinovski, A.; Meriel, P.; Piesvaux, J.; Pinot, M.; Roubeau, P. 
(CEN de Saclay, Gif-sur-Yvette, France). | Sep 1976. 

From Conference on neutron scattering; Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976). 

In Proceedings of the conference on neutron scattering. 

A review is given of the different ways by which the spin 
dependent part of the neutron scattering amplitude can be measured. 
Recent results obtained with a precession method using polarized 
neutrons and polarized nuclear targets are presented and some 
applications given. 
= eS ee 2)(Rev.2)) Integrated system for pro- 

duction of neutronics and photonics calculational constants. Neutron- 

interactions: bibliography of experimental data. MacGregor, 
M.H.; Cullen, D.E.; Howerton, R.J.; Perkins, S.T. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 4 Jul 1976. Contract 
W-7405S-ENG-48. 734p. Dep. NTIS $18.75. 

The bibliographic citations in the Experimental Cross Section 
Information Library (ECSIL) as of July 4, 1976 are tabulated. The 
tabulation has three arrangements: a by author, alpha- 
betically by publication, and numerically by reference number. 


23544 a pe ne 3)(Rev.2)) Integrated system for pro- 
duction of neutronics and photonics calculational constants. Neutron- 
induced interactions: index of experimental data. MacGregor, M.H.; 
Cullen, D.E.; Howerton, R.J.; Perkins, S.T. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 4 Jul 1976. Contract W- 
7405-ENG-48. — Dep. NTIS $18.75. 

Indexes  neutron-induced interaction data in the Ex 
mental Cross Section Information Library (ECSIL) as of July 
1976 are tabulated. The tabulation has two arrangements: eo tind 
(ZA) order and reaction-number order. 


23545 Photonuclear reactions. Fuller, E.G.; Hayward, E. (eds.). 
New York; Halsted Press (1976). 442p. $30.00. 

A collection of papers concerned with photonuclear reactions 
begins with the first experiment by Chadwick and Goldhaber and 
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procedes through present diverse areas of research. The included 
papers are those which have introduced significant new ideas, ef- 
fects, or experimental techniques. The volume is divided into the 
followig sections: (I) early developments and problems, (II) shell 
model calculations, (III) experiments involving ‘*O, (IV) the hydro- 
dynamic model, (V) experiments on medium weight and heavy 
weight nuclei, and (VI) photonuclear reactions above the giant 
resonance and the total nuclear absorption cross section. (SDF) 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, THEORETICAL 


MASS, ABUNDANCE, AND BINDING ENERGY 


23546 (Tdn) and (Td*n) coupling constants for local potentials. 
Belyaev, V.B.; Irgaziev, B.F.; Orlov, Y.V. (Joint Institute for Nucle- 
ar Research). Sov. J. Nucl. Phys. (Engl. Transl.); 24: No. 1, 22-25(Jul 
1976). 

The (Tdn) and (Td*n) coupling constants are found by solv- 
ing the Faddeev equations with local potentials. It is established that 
the determination of the coupling constants by polynomial extrapola- 
tion of the wave function to the nonphysical region of the variable 
Q? can be unreliable. (AIP) 


23547 Trinucleon charge form factor. Haftel, M.I.; Kloet, W.M. 
(Naval Research Laboratory, Washington, D. C. 20375). Phys. Rev., 
C; 15: No. 1, 404-422(Jan 1977). 

The trinucleon charge form factors are studied for various 
nuclear interaction models with possible three-body force and 
meson-exchange-current effects included. A unitary transformation 
method of generating three-body forces is discussed. Various meson- 
exchange effects, including pair and recoil currents as well as that of 
the 7NN vertex function, are investigated. The calculations show 
that the strong potential dependence of the *He charge form factor 
in the impulse approximation diminishes considerably when meson- 
exchange effects are included. Exchange effects in *H are smaller 
than in *He and do not reduce the potential dependence. By includ- 
ing meson-exchange currents and three-body forces, good fits to the 
available *He and *H form factor data for 0.5 fm~? < or = q? < or 
= 12 fm~? are obtained without sacrificing a satisfactory triton 
binding energy. The position of the diffraction minimum is correctly 
predicted and the height of the second maximum is improved to 
about half of the experimental value. (AIP) 


NUCLEAR REACTIONS AND SCATTERING 


23548 Extrapolation of low-energy reaction cross sections. Mona- 
han, J.E.; Elwyn, A.J.; Serduke, F.J.D. (Argonne National Lab., Ill. 
(USA)). Nucl. Phys., A; 269: No. 1, 61-73(28 Sep 1976). 

Many applications in astrophysical and controlled-fusion re- 
search require values of nuclear-reaction cross sections at interaction 
energies considerably below the range in which absolute measure- 
ments are practical. Measured cross sections thus must be extrapolat- 
ed to the energies of interest. For exoergic charged-particle reac- 
tions, which are not dominated by resonances within the range of 
interest, it is shown that a physically meaningful extrapolation for- 
mula can be derived from the R-matrix theory. For energies such 
that only incident s-waves contribute to the reaction, the resultant 
formula contains at most three ‘free’ parameters. These results are 
used to extrapolate cross sections for various d + ®Li reactions, 
— at energies above 100 keV, to energies in the range of 1 

eV. 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


23549 (COO—2853-1) Nuclear structure studies by the scatter- 
ing of high-energy electrons. Progress report, January 1, 1976— 
September 30, 1976. Peterson, G.A. (Massachusetts Univ., Amherst 
(USA)). Oct 1976. Contract EY-76-S-02-2853. 8p. Dep. NTIS $3.50. 

The rms charge radius of *He was measured to be 1.90 +- 
0.05 fm by means of low momentum transfer electron scattering at 
the National Bureau of Standards. A report to be submitted for 
publication is being prepared. In July a fifth (e,e’) spectrum was 
measured at NBS for the *°Ne giant resonance region. The analysis 
of °Ne data without the need of an arbitrary quasielastic continuum 
contribution is completed. The region between the neutron and 
proton thresholds is dominantly of electric quadrupole character, 
and that above the proton threshold of electric dipole character. 
Form factors were extracted. Magnetic elastic scattering was mea- 
sured for **Mg at the Bates Electron Linear Accelerator of Middle- 
ton, Massachusetts. A fixed scattering angle of 160°, and electron 
energies between 140 and 270 MeV were used. The ground state M5 
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form factors were extracted after corrections were made for Cou- 
lomb scattering contributions at 160°. Forward-angle data taken at 
Mainz, Germany in a U. Mass.-Mainz collaborative experiment were 
used in making these corrections and in extracting C2, and for the 
first time, C4 moments. At the I.K.O. laboratory of Amsterdam, The 
Netherlands, M1 and some M3 form factor points were measured. 
Thus _, on form factors of all possible multipoles was 
obtained. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 23458 


23550 Investigation of the effect of exchange forces on the sum 
rule for electron scattering by deuterons. Kuplennikov, E.L.; 
Gol'dshtein, V.A.; Afanas’ev, N.G.; Vlasenko, V.G.; Startsev, V.I. 
(Physico-technical Institute, Academy of Sciences, Ukrainian SSR). 
Sov. J. Nucl. Phys. (Engl. Transl.); 24: No. 1, 11-13(Jul 1976). 

We have made an experimental check of the sum rules for the 
purpose of determining the contribution of exchange forces for 
scattering of electrons by deuterons at a constant value of 3-momen- 
tum transfer q = 1.5 F~‘. The experimental data are compared with 
theoretical calculations carried out with inclusion of central and 
tensor exchange nuclear forces. (AIP) 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19 THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


23551 Pion—nucleus scattering and the inv: of nuclear 
spin dependent effects. Iverson, M.S. Boulder, CO; Univ. of Colora- 
do (1976). 125p. University Microfilms Order No. 76-23,629. 

Thesis (Ph. D.). 

Pion elastic scattering from aligned targets and pion-gamma 
angular correlations following inelastic scattering are investigated in 
order to determine nuclear spin dependent effects with pions as 
projectiles. A density-matrix formulation is employed to treat the 
scattering between different target spin states. Two forms of pion 
optical potentials are used to represent elastic pion-nucleus scattering 
for incident pion energies between 100 and 200 MeV. A collective 
model generalization with rotational wave functions is employed for 
the interaction using the distorted wave Born approximation. Pion 
elastic scattering from aligned targets with zi and mp beams presents 
considerable advantages for the extraction of neutron density infor- 
mation. The difference between aligned and unaligned cross sections 
(deformation effect) is found to be linear in the deformation param- 
eter 8 whereas most nuclear measurements depend only on £2. 
Sample calculations for ‘Ho using a deformed Kisslinger optical 
potential suggests a rather striking sensitivity to the model param- 
eters. With an experimental accuracy of a few percent in measuring 
the deformation effect, differences of the order of 15 percent in the 
neutron and proton deformations, A(n) and B(p), should be readily 
discernible and _— tests of pion-nucleus scattering theories 
can be formed. The angular correlation between inelastically 
scattered pions and deexcitation gamma rays depend upon the spin 
density matrix of the residual nucleus. The correlation function is 
calculated for the 0* yields 2* yields 0* transition in '*C (4.43 MeV) 
and **Mg (1.37 MeV) and for the 0* yields 3~ yields 0* transition in 
“Ca (3.73 MeV). The symmetry angles calculated for the 0* yields 
2* yields 0* spin sequence are quite similar to those obtained in the 
adiabatic limit. The model sensitivity of (7r,7r’y) correlations is tested 
for *C by comparing the Kisslinger optical potential with a local 
Laplacian potential. 


23552 Normalization of the (d,*He) reaction. Chant, N.S.; Wall, 
N.S.; Clement, C.F.; Perez, S.M.; Craig, J.N. (Department of Phys- 
ics and Astronomy, University of Maryland, College Park, Maryland 
20742). Phys. Rev., C; 15: No. 1, 53-56(Jan 1977). 

The normalization constant Do ? for distorted-wave Born 
apa calculations for (d,*He) reactions is estimated using a 
J-dependent sum rule analysis of relative spectroscopic factors. Dis- 
crepencies in absolute spectroscopic factors for °'V(d,*He)®Ti and 
12C(d,*He)"'B reactions at 80 MeV are resolved. A comparison of 
these reactions = that the Coulomb part of the d-p interaction 
should not be included in the calculations. Our analysis yields Dp ? 
= (1.65 +- 0.15) x 10* MeV? fm* Together with other analyses, a 
= ve 2 = (2 +- 0.4) x 10* MeV? fm? appears to be appropri- 
ate. (A 


23553 Absolute spectroscopic factors from the (p,pa) reaction at 
100 MeV on Ip-shell nuclei. Roos, P.G.; Chant, N.S.; Cowley, A.A.; 
Goldberg, D.A.; Holmgren, H.D.; Woody, R. III. (Department of 
Physics and Astronomy, University of Maryland, College Park, 
Maryland 20742). Phys. Rev., C; 15: No. 1, 69-83(Jan 1977). 

The (p,pa) reaction on *Li, 7Li, *Be, and '*C has been 
investigated experimentally at a bombarding energy of 100 MeV. 
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Data were obtained at a large number of angle 
study the reaction mechanism. The data are in g ent with 
distorted-wave impulse-approximation calculations; unlike most anal- 
ene of transfer reactions we obtain absolute a-particle a 
actors. These are in good agreement with Ip shell model predic- 
tions. Thus we find no evidence for additional a-particle-like corre- 
lations. (AIP) 


23554 Dramatic nuclear structure effects in (7,7N) reactions. 
Silbar, R.R.; Ginocchio, J.N.; Sternheim, M.M. (Theoretical Divi- 
sion, Los Alamos Scientific Laboratory, University of California, 
Los New Mexico 87545). Phys. Rev., C; 15: No. 1, 371- 
380(Jan 1977). 


Ratios of pion-induced nucleon knockout cross sections are 
discussed utilizing a modified nucleon charge exchange model which 
takes into account nuclear structure effects on the effective number 
of nucleons and on the various probabilities for charge exchange. 
The availability of particle-stable analog states in the charge ex- 
—_— transitions can give factor of 2 differences in the neutron 
knockout ratio between isotopes for a given Z. On the other hand, 
— knockout ratios are largely independent of nuclear structure. 

ictions of the model are in reasonable semiquantitative agree- 
ment with all experimental data. (AIP) 


irs in order to 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 23471 


23555 Search for 8* state in '**O. Artemov, K.P.; Gol'dberg, 
V.Z.; Petrov, I.P.; Rudakov, V.P.; Serikov, I.N.; Timofeev, V.A. (I. 
V. Kurchatov Atomic Energy Institute). Sov. J. Nucl. Phys. (Engl. 
Transl.); 24: No. 1, 1-4(Jul 1976). 

We have carried out a search for an 8* state in '*O in the 
excitation-energy region 17—24 MeV by the method of da correla- 
tions in the process **C(®Li,d) ‘*O(a)'*C at energies E. ‘sub ¢Li/ = 
34.7 29 MeV. None of the groups of deuterons coincident with a 
particles from decay of '**O to “C/sub gnd/a reveal a correlation 
characteristic of the 8* state. Estimation of the upper limit to the 
cross section for excitation of the 8* state gives a value sigma/sub 
8*/ <or = 0.2 sigma/sub 7/(20.9 MeV) for '*O excitation energies 
E*=17—24 MeV and si; sub 8*/ < or = 0.1 sigma/sub 6*/(16.3 
MeV) the interval E*=17—19 MeV. Two '°O levels with quantum 
(Alp) 6* were found at excitation energies of 21.8 and 23.6 MeV. 
A 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 23471, 23555 


23556 Resonances in **C('*C,a)?°Ne. Fortune, H.T.; Green- 
wood, L.R.; — R.E.; Erskine, J.R. (Argonne National Laborato- 
me linois 60439). Phys. Rev., C; 15: No. 1, 439-443(Jan 
1977). 

Excitation functions for '*C('*C,a)?®Ne show a number of 
strongly correlated resonances in the c.m. bombarding-energy range 
17—20 MeV, all with widths of ~ 300—400 keV. (AIP) 


Observation of the pion double-charge-exchange reaction 

)'®Ne. Marks, T.; Baker, M.P.; Burman, R.L.; Cooper, 

.D.; , R.H.; Holt, R.J.; Lee, D.M.; Malbrough, D.J.; Pree- 

dom, B.M.; Redwine, R.P.; Spencer, J.E.; Zeidman, B. (Los Alamos 

Scientific Laboratory, Los Alamos, New Mexico 87545). Phys. Rev. 
Lett.; 38: No. 4, 149-152(24 Jan 1977). 

The pion weer reaction 'O(zi, or 
has been observed. A value of (da/d{Q))(0°) = 1.78 +- 0.30 wb/sr 
was obtained at a pion energy of 139 MeV for the AT/sub z/=2 
isobaric analog transition from the ground state of oxygen-18 to the 
ground state of neon-18. (AIP) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=20-38, EXPERIMENTAL 
REFER ALSO TO CITATION(S) 23513, 23551, 23554 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 23549 


23558 States of **P. Ajzenberg-Selove, F.; Flynn, E.R.; Orbe- 
sen, S.; Sunier, J.W. t of Physics, University of Pennsyl- 
vania, Philadelphia, Pennsylvania 19174). Phys. Rev., C; 15: No. 1, 1- 
3(Jan 1977). 
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The **S(t,*He)**P reaction has been used to study the mass 

and low-lying excited states of **P, using 23 MeV tritons and a 

guadrupole-dipole-dipolar dipole spectrometer. The mass excess of 

P is -24 545 (20) keV. Excited states have been observed at E/sub 

x/ = 423, 1605, 2225, 2309, and (3345) keV ( +- 10 keV). Spectra of 

the **Mg(t,*He)**Na reaction show no evidence for a previously 
reported state at E/sub x/ = 2.46 MeV in **Na. (AIP) 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 23558 


23559 (COO—3126-36) Nuclear and radiochemical techniques in 
chemical anal report, June 1, 1975—July 31, 1976. 


Finston, H.L.; Williams, E.T. (City Univ. of New York, N.Y. 
— 1976. Contract EY-76-S-02-3126-A001. 4lp. Dep. NTIS 
.00. 


There has been significant progress on the project to measure 
the neutron-capture cross sections of reactor produced radionu- 
clides, in particular, centering on the problems with nuclides such as 
?2Na which may have a resonance for thermal-neutron capture. The 
thermal capture cross section of less than 40 b has been verified for 
54Mn, and cadmium ratios have been determined for '**Re in the V- 
11 and V-14 positions in the HFBR. Lutetium has been used as a 
neutron temperature monitor for the Brookhaven reactors. Prelimi- 
nary results on the project to determine the effect of chemical state 
on the branching ratio in **Co are reported. Procedures for aerosol 
collection and analysis by proton-induced x-ray emission (PIXE) are 
reported. A program to analyze aerosols for polycyclic aromatic 
hydrocarbons has been initiated. Progress is reported on the experi- 
mental verification of the proposed acid-base hypothesis. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, THEORETICAL 


MASS, ABUNDANCE, AND BINDING ENERGY 


23560 Variation of the charge density of nuclei to which neutrons 
are added. Inopin, E.V.; Gonchar, V.Y.; Kuprikov, V.I. (Physico- 
technical Institute, Ukrainian Academy of Sciences). Sov. J. Nucl. 
Phys. (Engl. Transi.); 24: No. 1, 20-22(Jul 1976). 

The Hartree—Fock method with Skyrme forces is used to 
calculate the isotopic effect in the charge distributions of the nuclei 
Ca, 5®Ni, Zr, and '*Sn. The changes in the rms charge radii and 
in the charge distributions in nuclei to which two neutrons have 
been added agree well with the known experimental data (obtained 
by high-energy electron scattering). The contributions of the various 
shells to the total changes of the rms radii are also determined. It 
turns out that almost all shells contribute significantly to the isotopic 
effect. (AIP) 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 23513, 23551, 23552, 23554 


NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, EXPERIMENTAL 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 23559 


23561 Test of time-reversal invariance in the beta decay of *°Co . 
Calaprice, F.P.; Freedman, S.J.; Osgood, B.; Thomlinson, W.C. 
(Department of Physics, Princeton University, Princeton, New 
Jersey 08540). Phys. Rev., C; 15: No. 1, 381-389(Jan 1977). 

A limit on time reversal noninvariance is obtained by measur- 
ing the B-y angular correlation in the decay of oriented **Co. From 
a search for a correlation of the form E;(J x k)(J x p x k), where J, p, 
and k are unit vectors in the direction of the orientation axis, 

itron momentum, and photon momentum, respectively, we obtain 
1 = 2y sinphi/(1 + y”) = - 0.011 +- 0.022, where ye/sup i phi/ = 
C/sub V/M/sub F//C/sub A/M/sub GT/. (AIP) 


ENERGY LEVELS AND TRANSITIONS 


23562 Electric monopole transitions in “Ca. Ulrickson, M.; 
Benczer-Koller, N.; MacDonald, J.R.; Tape, J.W. (Department of 
Physics, Rutgers University, New Brunswick, New Jersey 08903). 
Phys. Rev., C; 15: No. 1, 186-192(Jan 1977). 

The EO pair decay branching ratio (['/sub 7//T) for the 5.21- 
MeV 0* fifth excited state of ““Ca was measured. The state was 
excited by inelastic proton scattering. The e~ -e* pairs were detected 
in two AE-E scintillation telescopes in coincidence with backscat- 
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tered protons. A branching ratio limit of 1.4 x 10~* was determined 
which corresponds to a monopole strength rho < 0.06. This result is 
consistent with theoretical descriptions which contain multiparticle 
excitations and core deformations. In addition, the branching ratio R 
((2*Z yields 0* Z)/(2* Z yields 0* Y)) = (2.1 +- 0.1) x 10°? for the 
decay of 5.25-MeV 2* state was measured and corresponds to a B 
(E2) = (3.5 +- 0.6) e? fm* (AIP) 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 23559, 23562 


23563 Nuclear and Coulomb components in heavy-ion elastic and 
transfer reactions. Fuller, R.C.; Moffa, P.J. (Brookhaven National 
Laboratory, Upton, New York 11973). Phys. Rev., C; 15: No. 1, 266- 
280(Jan 1977). 

Nuclear and Coulomb contributions to both heavy-ion elastic 
and transfer reactions have been isolated. The Coulomb contribution 
is essentially classical. The nuclear component is quantum mechani- 
cal, diffractive, and is described by a single complex angular momen- 
tum. The nuclear contribution to elastic scattering is related to a 
diffracted trajectory propagating around the interaction region. 
(AIP) 


23564 Optical-model potential in single-nucleon-transfer reac- 
tions induced by heavy ions. Henning, W.; Eisen, Y.; Erskine, J.R.; 
Kovar, D.G.; Zeidman, B. (Argonne National Laboratory, Argonne, 
Illinois 60439). Phys. Rev., C; 15: No. 1, 292-302(Jan 1977). 

Elastic scattering angular distributions were measured for 
48Ca + '®O at 56 MeV and for **Sc + 'N at 47.53 MeV. Extensive 
searches and systematic analyses of the optical-model potentials 
were performed to study ambiguities. Various potential sets that fit 
elastic scattering were used in distorted-wave Born approximation 
calculations of single-nucleon transfers. To a high degree the optical 
potential ambiguities that exist for elastic scattering persist for the 
transfer predictions. The distorted-wave Born approximation calcu- 
lations are compared to experimental angular distributions of the 
single-proton transfer reactions **Ca(1*O, '°N)*°Sc and **Ca(!°F, 
18Q)*°Sc at 56 MeV and “*Ca(!5N, 'C)*Sc at 48 MeV. The 
transfers are well predicted by the distorted-wave Born approxima- 
tion when there is 1 matching between the entrance and exit channel 
dominant partial waves. For cases of | mismatch the calculations do 
not reproduce the data. This disagreement cannot be removed by 
changes in the optical potentials, if these are still required to describe 
elastic scattering. These results suggest the possible presence of 
reaction processes other than those treated in the conventional 
distorted-wave Born approximation amplitude. (AIP) 


23565 Production of nuclides with 43 < or = A < or = 51 in 
the interaction of 1—28.5 GeV protons with V, Ag, In, Pb, and U 
targets. Chu, Y.Y.; Friedlander, G.; Husain, L. (Chemistry - 
ment, Brookhaven National Laboratory, Upton, New York 11973). 
Phys. Rev., C; 15: No. 1, 352-360(Jan 1977). 

The production cross sections of nuclides ranging from **Sc 
to *'Cr in the interaction of 1—28.5 GeV protons with vanadium, 
silver, indium, lead, and uranium have been measured. Excitation 
functions of the weighted average of the measured yields for these 
targets are shown. Charge dispersion curves have been deduced 
from the measured results and total isobaric yields evaluated by 
using a nonlinear least squares program. Starting from the premise 
that spallation is chiefly responsible for the production of these 
nuclides from vanadium, the systematic trends thus derived suggest 
that these nuclides cannot be produced from heavy targets (lead and 
uranium) by either fission or spallation alone. Our results are not 
sufficient, however, to distinguish whether these nuclides are pro- 
duced via some exotic process such as fragmentation or by a 
combination of more conventional mechanisms. (AIP) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=59-89, EXPERIMENTAL 


REFER ALSO TO CITATION(S) 23513, 23554 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 23563, 23571, 23575, 23580 


23566 Investigation of E2 and E3 radiation above the giant dipole 
resonance in *Y(p, yX)®Zr. Dietrich, F.S.; Heikkinen, D.W.; 
Snover, K.A.; Ebisawa, K. (Lawrence Livermore Laboratory, Uni- 
versity of California, Livermore, California 94550). Phys. Rev. Lett.; 
38: No. 4, 156-158(24 Jan 1977). 

New detailed angular distribution measurements are present- 
ed for ®°Y(p,yX)® Zr above the giant dipole resonance (14 MeV < 
or = E/sub p/ < or = 27 MeV), which show pronounced effects of 
higher multipoles. Direct—semidirect calculations provide a good 
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description of the data by including E2 and E3 as well as El 
radiation. The sensitivity of the reaction to a T=1 giant quadrupole 
resonance is demonstrated. (AIP) 


NUCLEAR PROPERTIES AND REACTIONS, 
=90-149, THEORETICAL 


MASS, ABUNDANCE, AND BINDING ENERGY 
REFER ALSO TO CITATION(S) 23560 


ENERGY LEVELS AND TRANSITIONS 


23567 Spin—orbit vibrations of nuclei. Telitsyn, V.B.; 
Stoyanov, C.; Vdovin, A.I. (Joint Institute for Nuclear Research). 
Sov. J. Nucl. Phys. (Engl. Transl.); 24: No. 1, 16-20(Jul 1976). 

One-phonon 0° states, generated by the spin—orbit interac- 
tion in the particle—hole channel, are examined for a number of Zr 
and Mo isotopes. The structure of the states was calculated with the 
pairing interaction in the particle-particle channel taken into ac- 
count. The wave functions of excited states, the relative spectrosco- 
pic factors of (p,t) and (t,p) reactions, and the probabilities of EO 
transitions are calculated. In the majority of cases the states are 
found to be collective; the first 0* state appears below the ——_ 
gap; and the structure of the states differs noticeably from the 
structure of pairing vibrations. (AIP) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 23572 


23568 Decay of the delayed proton emitters '*'Ba, ‘Ba, and 
6Cs, Bogdanov, D.D.; Voborzhil, I.; Dem’yanov, A.V.; Karnauk- 
hov, V.A.; Nefed’ev, O.K.; Petrov, L.A. (Joint Institute for Nuclear 
Research). Sov. J. Nucl. Phys. (Engl. Transl.); 24: No. 1, 4-8(Jul 1976). 

A BEMS-2 mass separator in a heavy-ion beam has been used 
to study the delayed proton emitters '*Cs, '*Ba, and **Ba. From 
measurements of eer coincidences the following re- 
spective values of Qo-B/sub p/ have been obtained for these iso- 
topes: 6.4 +- 0.3, 6.20 +- 0.20, and 4.2 +- 0.3 MeV (Q is the K- 
capture energy and B/sub p/ is the proton binding energy in the 
daughter nucleus). The shape of the proton spectra is analyzed by 
means of a statistical model. The analysis indicates the possibility of 
existence of a local resonance in the stren function of the B 
transition at an excitation energy of ~ 5 MeV in the daughter 
nucleus. (AIP) 


23569 Reexamination of the Bp decay of '*°Sn. Nunnelley, L.L.; 
Loveland, W.D. (Department of Chemistry, Oregon State Universi- 
ty, Corvallis, Oregon 97331). Phys. Rev., C; 15: No. 1, 444-446(Jan 
1977). 


B-y coincidence measurements of the decay of Sn allow 
one to deduce a Q-/sub 8/ for this decay of 2040 +- 50 keV. The 
lack of higher energy emitted 8p particles in this decay compels one 
to reevaluate published decay schemes for °Sn. (AIP) 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 23566, 23569, 23577 


23570 Excitation of particle-vibration multiplets in the A = 110 
region by two-neutron stripping reactions. Anderson, R.E.; Krau- 
shaar, J.J.; Oelrich, I.C.; Del Vecchio, R.M.; Naumann, R.A.; Flynn, 
E.R.; Moss, C.E. (Nuclear Physics Laboratory, Department of Phys- 
ics and Astrophysics, University of Colorado, Boulder, Colorado 
80309). Phys. Rev., C; 15: No. 1, 123-145(Jan 1977). 

The *Rh, '%/sub,/'°Pd, and '’/sub,/!*Ag(t,p) reactions 
have been studied at a bombarding energy of 17 MeV. Excitation 
energies and enhancement factors were obtained for a number of 
levels up to about 2.5 MeV excitation in the residual nuclei. The L 
= 0 transitions observed indicate that these nuclei are of a transition- 
al character, though more closely resembling pariring rotational than 
pairing vibrational nuclei. The a negative parity levels in the 
Ag nuclei appear to be well descri as a (2p:/2) proton weakl 
coupled to the appropriate core state in the even Pd cores. '® 
appears to display similar weak coupling characteristics. However, 
the higher-lying levels such as the 3~ based states are severely mixed 
with single particle levels and perhaps with other elementary modes 
of excitation as well. (AIP) 


23571 Level scheme of **Pd and a possible high-spin cascade in 
*Rh. Piel, W.F. Jr.; Scharff-Goldhaber, G. (Brookhaven National 
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Laboratory, Upton, New York 11973). Phys. Rev., C; 15: No. 1, 287- 
291(Jan 1977). 

We have verified that a 493.7-, 911.0-, 879.5-, 648.9-, 805.2-, 
264.0-keV y-ray cascade, produced by both *C + ®Zr and *S + 
Ge, occurs in *Pd by the observation both of coincidences 
between these ‘y rays and palladium K x rays and of y-ray excitation 
functions. Moreover, this cascade is found to be preceded by a (33.72 
+- 0.05) -keV transition. A second y-ray cascade with side chains 
also resulting from these bombardments is in addition produced by 
1B + Zr. Therefore, this second cascade must occur in a nuclide 
with Z < or = 45 and not in ®Pd, as has been proposed by other 
investigators. Arguments are given in favor of the conjecture that 
Gat ‘ a. ‘y-tay cascade populates the 4.7-h isomeric state of Rh. 


23572 High-spin three-quasiparticle states of °*Nb populated in 
the beta decay of 21/2* ®*Mo/sup m/. Meyer, R.A.; Yaffe, R.P. 
(Lawrence Livermore Laboratory, University of California, Liver- 
more, California 94550). Phys. Rev., C; 15: No. 1, 390-393(Jan 1977). 

Thirteen y rays with the 6.85-h half-life of **Mo/sup m/ have 
been identified using singles and Compton suppression Ge(Li) spec- 
trometers. The known levels of **Nb at 949.82 (13/2* ), 1335.20 (17/ 
2*), and 1491.10 (15/2*) keV are populated by y rays from two 
levels at (logft in parenthesis) 2753.15 (5.1) and 2180.2 keV (7.5), 
with ible spin values of 21/2* and 19/2*, respectively. The 2753- 
keV level is discussed within the framework of a 7 (go/2) v (g7/2ds/ 
2) three-quasiparticle configuration. (AIP) 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 23563, 23565, 23570, 23571 


23573 keV neutron resonance capture in barium-137. Musgrove, 
A.R.D.; Allen, B.J.; Boldeman, J.W. (Australian Atomic Ener; 
Commission Research Establishment, Lucas Heights); Macklin, R.L. 
(Oak Ridge National Lab., Tenn. (USA)). Aust. J. Phys.; 29: No. 3, 
157-164(Jun 1976). 

The neutron capture cross section of '*7Ba has been measured 
to high resolution (AE/E approximately equal to 0.2%) below 
Esub(n) = 60 keV. Average values of resonance parameters, extract- 
ed for resonances in the range 2.7 < Esub(n) < 12 keV, are as 
follows: s-wave level spacing <D< = 380 +- 70 eV; s-wave 
radiative width <G ub(y)<sub(s) = 80 +- 15 MeV; s- 
wave neutron strength function 10* Ssub(o) = 0.57 +- 0.2; and p- 
wave neutron stren, function 10* Ssub(l) = 0.45 +- 0.2. The s- 
wave radiative width and the s-wave neutron strength function 
appear to be lower for ™’Ba than for the other barium isotopes. 


23574 Coherent charge exchange of 77i mesons on xenon nuclei at 
2.9 GeV/c. Vorob’ev, L.1.; Novikov, L.S. (Institute of Theoretical 
and Experimental Physics, State Commission on Atomic Energy). 
Sov. J. Nucl. Phys. (Engl. Transl.); 24: No. 1, 68-69(Jul 1976). 

Photographs of a 120-liter bubble chamber filled with a 
Se mixture are used to provide an upper-limit estimate 
of cross section for coherent charge exchange of 77i mesons on 
xenon nuclei at a momentum 2.9 GeV/c. The value obtained is o/ 
sub coh/ < or % 34pb. (AIP) 


23575 (UCRL—50400(V ol.8)(Rev.1)(Pt.B)) Integrated system 
for production of neutronics and calculational constants. 


neutron- interactions (Z < 35): graphical, ex- 

perimental data. Cullen, D.E.; Howerton, R.J.; MacGregor, M.H.; 

Perkins, S.T. (California Univ., Livermore (USA). Lawrence Liver- 

—_ Lab.). 4 Jul 1976. Contract W-7405-ENG-48. 580p. Dep. NTIS 
13.50. 

This report (vol. 8) Png mon graphs of supplemental neutron- 
induced cross sections in Experimental Cross Section Informa- 
tion Library (ECSIL) as of July 4, 1976. It consists of interactions 
where more than one data set is needed to show cross-section 
behavior. In contrast, vol. 7 of this UCRL-50400 series consists 
primarily of interactions where a single data set contains enou, 
points to show cross-section behavior. Vol. 7 contains total, elastic, 

, and fission cross sections (along with the parameters anti v, 
a, and eta). Volume 8 contains all other reactions. Data are plotted 
with associated cross-section error bars (when Dany and compared 
with the Evaluated Nuclear Data Library (ENDL) as of July 4, 
1976. The plots are ed in ascending order of atomic number 
(Z) and atomic weigh: (A). Part A contains the plots for Z = 1 to 
35; Part B contains the plots for Z greater than 35. 


23576 Neutron total and capture cross sections of ** **Zr. Bolde- 
man, J.W.; Musgrove, A.R. de L.; Allen, B.J. (Australian Atomic 
Energy Commission Research Establishment, Lucas Heights); 
Harvey, J.A.; Macklin, R.L. (Oak Ridge National Lab., Tenn. 
(USA)). Nucl. Phys., A; 269: No. 1, 31-45(28 Sep 1976). 

neutron total and capture cross sections of * *Zr have 
been measured at the 80 and 40 m flight stations, respectively, on the 
Oak yy Linear Accelerator (ORELA). Resonance anal- 
ysis of total cross sections gives values of s, psub(3/2) and 
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psub(1/2) strength functions. Strong intermediate structure was ob- 
served in the psub(3/2) cross section of “Zr. Significant single 
particle transitions identified in the p-wave caj cross section 
indicate the importance of the valence process for both nuclei. It is 
noted that the intermediate structure in the Baga ote. total cross 
section leads to enhanced valence effects in ture cross sec- 


tion. The effects of non statistical E1 transitions following particle- 
hole annihilation in the compound states were not observed in either 
e Zr or Zr capture cross sections as they had been in that for 


23577 292.4-eV neutron resonance parameters of zirconium-91. 
Macklin, R.L.; Harvey, J.A.; Halperin, J.; Hill, N.W. (Oak Ridge 
National Lab., TN). Nucl. Sci. Eng.; 62: No. 1, 174-176(Jan 1977). 
Resonance icularly the radiative width of the 
292.36-eV s-wave level in *'Zr + n, were reinvestigated. The spin 
assignment J = 2* is supported. The neutron width, gamma/sub n/ 
= (866 +- 11) MeV, and radiative width, gamma/sub y/ = (86.8 
+- 2.2) MeV, indicate less neutron capture than do 
derived from earlier studies. This lower capture, however, is more 
compatible with integral measurements and a lead slowing-down 
spectrometer measurement. 2 figures, 2 tables. 


23578 p-wave size resonances observed by the (p, n) reaction for 
2.6- to 7-MeV protons incident on isotopes of Sn. Johnson, C.H.; Bair, 
J.K.; Jones, C.M.; Penny, S.K.; Smith, D.W. (Oak Ridge National 
Laboratory, Oak Ridge, Tennessee 37830). Phys. Rev., C; 15: No. 1, 
196-216(Jan 1977). 

The 1 7/sub,/1*/sub,/‘!°/sub,/1*°/sub,/122/sub,/1**Sn(p, _n) 
cross sections were measured with ~ 100-keV resolution for 2.6- to 
7-MeV protons with systematic uncertainties of less than +- 1%. An 
exact sequence of broad maxima in the strength functions is observed 
with the energies at the — ranging from 5.45 MeV for '*Sn to 
6.15 MeV for ™’Sn. These are interpreted in terms of the 3p 

uasibound proton state in the optical-model potential. Values of 

R? for the real well at the resonance energies are determined 
unambiguously to +- 1% and range from 2120 MeV fm? for "!7Sn to 
2215 MeV fm? for ‘Sn. For an assumed Woods-Saxon real-well 
geometry of radius 1.2A'/* fm and diffuseness 0.73 fm, the volume 
integral per nucleon is 513 +- 1 MeV fm* at each resonant maxi- 
mum. The isotopic sequence of resonances appears to be unrelated to 
the asymmetry potential. The volume — per nucleon of the 
surface absorptive potential is 80 +- 4 MeV fm* and the diffuseness 
is 0.4 +- 0.1 fm, where the uncertainties include ambiguities in the 
other model parameters. ay pen with scattering at higher 
energies give evidence for an | dependence in both the real and 
absorptive potentials. Comparison with the neutron 3p size reso- 
nance near A = 100 is consistent with a 24-MeV asymmetry term in 
the real potential and a 15-MeV asymmetry term in the absorptive 
—— Statistical model analyses of y-ray and neutron emission 
rom the compound nuclei suggest that the compound temperatures 
are about a factor of 2 higher than expected. Evidence is found for 
broad structures at 1 to 1.5 MeV excitation in '*/sub,/!*°Sb. The 
Ap dix includes an evaluation of levels below 2 MeV in '7Sb and 
4°Sb. (AIP) 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 150-189, EXPERIMENTAL 


REFER ALSO TO CITATION(S) 23551 


ENERGY LEVELS AND TRANSITIONS 


23579 Nuclear levels in **'Dy by the (d, p), (d, t), and (n, y) 
reactions. Bennett, M.J.; Sheline, R.K. (The University of California, 
Los Alamos Scientific Laboratory, Los Alamos, New Mexico 
87544). Phys. Rev., C; 15: No. 1, 146-160(Jan 1977). 

We have investigated the levels of the **'Dy nucleus with (d, 
p) and (d, t) reactions — 12 MeV deuterons and a broad range 
magnetic spectrograph, with angular distribution analysis of the (d, 
t) reaction using 15 MeV deuterons and a semiconductor detector 
telescope, and with the (n, ‘y) reaction over the y-ray energy range 
from 25 to 6500 keV using Ge(Li) detectors and a large Nal annulus. 
The states observed are discussed in terms of the Nilsson model and 
comparisons are made with the levels in *“Er and with theoretical 
calculations. (AIP) 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 23559, 23575, 23579, 23585 


23580 (COO—3246-16) Research in nuclear chemistry. Annual 
progress report, 15, 1975—December 31, 1976. Kaplan, M. 
(Carnegie-Mellon Univ., Pittsburgh, Pa. (USA). Dept. of Chemis- 
try). Oct 1976. Contract EY-76-S-02-3246. 77p. Dep. NTIS $5.00. 


Experimental studies in which the perturbations of gamma- 
ray engiler eltedatians were used to observe and measure the 
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interactions of nuclear moments with chemically generated electric 
field gradients are reported. Such quadrupole interactions can pro- 
vide detailed information on molecular structure and chemical bond- 
ing. Experiments were completed with '*'Hf binding to Vitamin Biz 
and '*!Hf and "Ag probes in DNA, as well as ‘Hf studies of 
several inorganic compounds containing Hf—oxygen and Hf—phos- 
phate bonds. Experimental research programs in heavy-ion nuclear 
reactions studies were initiated at several major accelerator facilities. 
The energetic fragments from heavy-ion transfer reactions on 
medium mass targets were investigated by using a counter telescope 
with element and mass resolution. Some results from ®CU + ™C at 
130 MeV are presented. The emissions of H and He in hard grazing 
collisions of **Kr with '°7Au are being measured at the SuperHI- 
LAC. In this experiment, both singles measurements of the light 
charged particles and coincidence observations with deep inelastic 
processes are in progress. In a related, but distinct, experiment the 
fusion, fission, and charged-particle-emission probabilities for *Hg 
compound nuclei excited to 97.5 MeV by different reactions using 
matched heavy-ion beams are being studied. 26 figures, 5 tables. 


23581 Neutron-capture cross sections for '**0s and '*70s and the 
age of the universe. Browne, J.C.; Berman, B.L. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Nature (London); 
262: No. 5565, 197-199(15 Jul 1976). 

The neutron-capture cross sections for '**0s and '*70s have 
been measured in the energy range up to 150 keV, corresponding to 
stellar temperatures up to approximately 18 x 10®°K. Knowledge of 
these cross sections enables the calibration of the '*7Re yields 1®’0s 
nuclear B-decay clock and hence a new radiogenic determination of 
the age of the Universe. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=190-219, EXPERIMENTAL 


REFER ALSO TO CITATION(S) 23513 


ENERGY LEVELS AND TRANSITIONS 


23582 High-spin levels in '°'Pt and '**Pt and the triaxial rotor 
model. Saha, S.K.; Piiparinen, M.; Cunnane, J.C.; Daly, P.J.; Dors, 
C.L.; Khoo, T.L.; Bernthal, F.M. (Chemistry Department, Purdue 
University, West Lafayette, Indiana 47907). Phys. Rev., C; 15: No. 1, 
94-103(Jan 1977). 

The high-spin level structures of the transitional nuclei '*'Pt 
and '%°Pt have been studied by (a,3ny) reactions on enriched Os 
targets. The measurements included y-ray singles, comprehensive ‘y- 
y coincidences, half-life determinations, and y-ray angular distribu- 
tions. The extensive Pt and '°Pt level schemes established are 
reported here. In both nuclei, decoupled vii3/2 ~' bands, strongly 
resembling the ground bands of the adjacent core nuclei, and many 
other high-spin positive parity states have been located. Low-lying 
21/2- bands have also been observed in both nuclei and they are 
described as semidecoupled bands with microscopic structures domi- 
nated by three-quasiparticle components of the type (viis/2 ~*,vj~*). 
The abundant information about vii3/2 level families obtained in 
these experiments and in a complementary ''Au decay study is 
discussed, and it is shown that these complex level spectra can be 
accounted for rather well in terms of the coupling of an i:3/2 neutron 
hole to a triaxially deformed core. (AIP) 


23583 States in *°>Pb excited via the 7°*Pb(d, p) reaction. I. The 
“hole” states. Maguire, C.F.; Callender, W.D.; Kovar, D.G.; Bockel- 
man, C.K. (Wright Nuclear Structure Laboratory, Yale University, 
New Haven, Connecticut 06520). Phys. Rev., C; 15: No. 1, 161- 
169(Jan 1977). 

The spectrum of Pb is studied with °*Pd(d, p) transfer 
reaction at incident energies of 13.0 and 20.0 MeV. Angular distribu- 
tions are obtained for 15 of the known single-hole fragments in °° Pb 
below an excitation energy of 2.56 MeV. Spectroscopic strengths are 
extracted and these results compared with three theoretical calcula- 
tions. Two of these reproduce the total spectroscopic strengths and 
centroid energies for the neutron hole states rather well. (AIP) 


23584 States in 7° Pb excited via the *°*Pb(d, p) reaction. II. The 
“particle” states. Maguire, C.F.; Kovar, D.G.; Callender, W.D.; 
Bockelman, C.K. (Wright Nuclear Structure Laboratory, Yale Uni- 
versity, New Haven, Connecticut 06520). Phys. Rev., C; 15: No. 1, 
170-185(Jan 1977). 

The higher-lying states in 7°Pd (E/sub x/ < or = 2.57 
MeV) are examined by means of the °*Pb(d, p) transfer reaction at 
incident energies of 13.0 and 20.0 MeV. In order to extract a reliable 
set of spectroscopic factors, a consistent set of distorted-wave Born 
approximation parameters is derived from analyses of new °° Pb(d, 
p) data at E/sub d/ = 13.0 MeV, and by reanalysis of earlier 2°¢/ 
sub,/”°° Pb(d, p) data. By avoiding proton optical parameters based 
on data in an energy region later found to contain resonances, and by 
using a deuteron potential which corrects for deuteron breakup, 
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208Pb(d, p) spectroscopic factors consistent to +- 15% are obtained. 
The improved distorted-wave Born approximation parameters are 
used to assign orbital angular momentum (I/sub n/) values to a 
majority of 110 new levels in 7*Pb, most of them heretofore 
unknown. Significant fractions of the lii:/2 and the 1jis/2, and the 
majority of the 2g0/2, 3ds/2, 4s:/2, 2g7/2, and 3ds/2 single-particle 
strengths are located. These strengths are found to be concentrated 
about the energy centroids. A previous theoretical calculation of 
spectroscopic strengths compares poorly with the experimental 
values. (AIP) 


NUCLEAR REACTIONS AND SCATTERING 


REFER ALSO TO CITATION(S) 23565, 23575, 23580, 23582, 
23583, 23584 


23585 Energy, angular and charge distributions for deeply inelas- 
tic scattering of Xe by Ta and Pb. Vandenbosch, R.; Webb, M.P. 
(Washington Univ., Seattle (USA). Nuclear Physics Lab.); Thomas, 
T.D. (Oregon State Univ., Corvallis (USA). Radiation Center); 
Zisman, M.S. (California Univ., Berkeley (USA). Lawrence Berke- 
ley Lab.). Nucl. Phys., A; 269: No. 1, 210-222(28 Sep 1976). 

Energy spectra, angular distributions, and Z-distributions for 
the scattering of 1120 MeV *°°Xe ions by '*'Ta and 7°*Pb have been 
measured. The elastic scattering angular distributions are fitted by 
optical model potentials whose strength in the tail region of the 
potential is in good agreement with theoretical estimates. The angu- 
lar distributions for non-elastic processes are sidewise ed for 
both the quasi-elastic and deeply inelastic components. The sum of 
the integrated cross sections for these components accounts for all of 
the expected total reaction cross section, with no evidence for a 
significant fusion-fission component. For most angles the energy 
spectra exhibit a broad peak several hundred MeV below the elastic 
peak. At very forward and very backward angles the most probable 
total kinetic energy is sub-barrier with respect to the entrance 
channel. The Z-distributions of the light reaction product exhibit a 
most probable Z that is remarkably close to that of the projectile for 
all angles and energy losses. A linear d dence of the width of the 
Z-distribution on energy loss is found that is common to all angles. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, THEORETICAL 


SPONTANEOUS AND INDUCED FISSION 
REFER ALSO TO CITATION(S) 22384 


23586 Possibility of evaluating the average number of prompt 
neutrons emitted by fragments of superheavy elements. Zakharova, 
V.P. (I. V. Kurchatov Atomic Energy Institute). Sov. J. Nucl. Phys. 
(Engl. Transl.); 24: No. 1, 13-15(Jui 1976). 

The estimate is based on the assumption that the centers of 
the mass distributions of superheavy nuclei are determined by = 
consisting of a doubly magic fragment and a complementary frag- 
ment. The value of nu-bar/sub H/ depends mainly on the deformabi- 
lity of the complementary fragment. This characteristic is estimated 
from published theoretical and experimental data. (AIP) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


REFER ALSO TO CITATION(S) 22377 


MASS, ABUNDANCE, AND BINDING ENERGY 


23587 Criteria for the discovery of chemical elements. Harvey, 
B.G. (Univ. of California, Berkeley); Herrmann, G.; Hoff, R.W.; 
Hoffman, D.C.; Hyde, E.K.; Katz, J.J.; Keller, O.L. Jr.; Lefort, M.; 
Seaborg, G.T. Science; 193: No. 4259, 1271-1272(24 Sep 1976). 

The availability of suitable heavy-ion accelerators should 
make it possible to synthesize and identify additional heavy transur- 
anium elements. Criteria for adequate proof that a new element has 
been synthesized or found in nature and identified are suggested. The 
basic criterion must be the proof that the atomic number of the new 
element is different from the atomic numbers of all previously 
known elements. Chemical identification constitutes an ideal proof; 
the procedure must be valid for application to individual atoms in an 
unequivocal manner. Also satisfactory is the identification of charac- 
teristic x rays in connection with the decay of the isotope of the new 
element. This is likely to involve measurement of the half-life and 
precise, unique energies of the alpha particles of the new element in 
coincidence with the characteristic x rays of the daughter nuclide. 
The proof of a genetic decay relationship through an alpha particle 
decay chain in which the isotope of the new element is identified by 
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the observation of previously known decay products should be 
acceptable. Detection of a spontaneous fission activity and measure- 
ment of its half-life cannot per se establish that an element with a 
new atomic number has been produced, even with such information 
as fragment mass and kinetic energy distributions, for the systematics 
cannot a reliably into new ae Se the use 
of the predi half-lives for spontaneous fission and alpha decay 
oe Se eee See Saar eae ee yet be considered 
sufficiently reliable. present understanding of production yields, 
excitation functions, angular distributions, etc., is not sufficient to 
establish with certainity the discovery of a new element. Some 
anticipated features of the identification of “superheavy” elements 
are also mentioned. (RWR) 


ENERGY LEVELS AND TRANSITIONS 


23588 (UCRL—52139) Reevaluation of the energies 
and absolute intensities of *°7U, *** 25° 24° 241 Py, and ** Am, 
Gunnink, R.; Evans, J.E.; Prindle, A.L. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 11 Oct 1976. Contract W- 
7405-ENG-48. 30p. Dep. NTIS $4.00. 

Promising new techniques for making quantitative measure- 
ments of plutonium require highly precise values of the gamma-ray 
energies and intensities for the isotopes involved. Using high isotopic 
purity sources and state of the art Ge(Li) detectors, we have 
reevaluated the energies and absolute emission probabilities of the 
gamma rays following the decay of *°7U, 79% 75% 24 241py, and 
1Am. 


23589 Search with synchrotron radiation for superheavy elements 
in giant-halo inclusions. > C.J. Jr.; Raman, S.; Yakel, H.L.; 
Gentry, R.V.; Krause, M.O. (Oak Ridge National Laboratory, Oak 


Ridge, Tennessee 37830). Phys. Rev. Lett.; 38: No. 5, 205-208(31 Jan 


Synchrotron radiation was used to excite x-ray spectra from 
monazite inclusions taken from the same piece of mica as those 
recently reported to show evidence of primordial superheavy ele- 
ments. No evidence was found for the existence of superheavy 
elements in the range of Z from 105 to 129, and, in particular, no 
evidence was found for Z=126 at concentrations of ~5 x 10° atoms 
per inclusion or ~ 1—2 ppm by weight. (AIP) 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 23565, 23575 


23590 (WAPD-TM— 1279) Measurement of the thorium absorp- 
tion cross section shape near thermal energy (LWBR development 
program). Green, L. (Bettis Atomic Power Lab., West Mifflin, Pa. 
og Nov 1976. Contract EY-76-C-11-0014. 19p. Dep. NTIS 


The shape of the thorium absorption cross section near ther- 
mal energies was investigated. This shape is dominated by one or 
more ar energy resonances whose parameters are not directly 
known, but must be inferred from hi energy data. Since the 
integral quantity most conveniently ibing the thermal cross 
section shape is the Westcottg-factor, effort was directed toward 
establishing this quantity to high precision. Three nearly indepen- 
dent g-factor estimates were obtained from measurements on a 
variety of foils in three different neutron spectra provided by poly- 
ethylene-moderated neutrons from a **Cf source and from irradia- 
tions in the National Bureau of Standards “Standard Thermal Neu- 
tron Density.” The weighted average of the three measurements was 
0.993 +- 0.004. This is in good t with two recent evalua- 
tions and supports the adequacy of the current cross section descrip- 
tions. 


SPONTANEOUS AND INDUCED FISSION 
REFER ALSO TO CITATION(S) 23586 


23591 Measurement of near-equilibrium delayed neutron spectra 
from fast fission. Eccleston, G.W. Jr. Seattle; Univ. of Washington 
(1976). 157p. University Microfilms Order No. 76-25,400. 

Thesis (Ph. D.). 


The near-equilibrium energy spectra of the delayed neutrons 
associated with fast-neutron-induced fission of **Th, *°U, **U, 
233) and *°Pu were measured at the University of Washi 

Nuclear Physics Laboratory. The neutron aT. produced from 
the *Be(p.n)°B thick target reaction with 10 MeV protons, approxi- 
mates a prompt fission spectrum. Data were collected in a itive 
sequence consisting of a 1.0-sec irradiation, 0.1-sec delay a 1.0- 
sec counting period. Electrostatic deflection of the proton beam 
produced an on/off ratio greater than 10°. 


distribu- 
tions of fragments 
Kuz'minov, B.D.; Kuks, I.M.; Nemilov, Y.A.; Nikolaev, B.A.; Selits- 
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kii, Y.A.; hev, A.I.; Funshtein, V.B. Sov. J. Nucl. Phys. (Engl. 
|; 24: No. 1, 8-11(Jul 1976). 
: Semiconductor detectors have been used to measure the 
kinetic energy spectra of ts from fission of Ra by 7-MeV 
neutrons at angles of 0 and 90° to the neutron beam. Analysis of the 
ea ee eee ee eee 
ical, amounting to 0.15 +- 0.03. This result corresponds to 
the anisotropies of symmetric and asymmetric fission 
. (AIP) 

Giant haloes, Van de Graaffs and superheavy elements. 
Keller, Q.L. (Oak Ridge National Lab., Tenn. (USA)). Comments 

Nucl. Part. Phys.; 6: No. 5, 143-148(Sep 1976). 

It is stated that experiments have recently been carried out in 
the USA which give encouraging evidence that superheavy elements 
may exist in nature. In these experiments an X-ray was observed that 
pomene to arise from an element of atomic number 126 and other 

-Tays were observed suggesting the presence of elements 127 and 
124. More evidence, however, is needed before the presence of 
superheavy elements can be regarded as certain. An account is 
included of work to date relevant to these elements. 


REFER ALSO TO CITATION(S) 23419 


NUCLEAR MATTER 
REFER ALSO TO CITATION(S) 23595 


23594 Microscopic calculation of the symmetry and Coulomb 
its of the complex optical-model potential. Jeukenne, J.; 
Lejeune, A.; Mahaux, C. (Institute of Physics, University of Liege, 
Sart Tilman, B-4000 Liege 1, Belgium). Phys. Rev., C; 15: No. 1, 10- 
29(Jan ~. 
We first investigate how the mass operator for symmetric and 
uncharged nuclear matter is modified in the presence of a Coulomb 
field and of neutron excess. Detailed calculations are performed with 
Reid's hard-core nucleon-nucleon interaction. They are carried out 
in the framework of the Brueckner-Hartree-Fock approximation, 
— some higher-order contributions to the low-density expan- 
sion of the mass operator are also considered. We relate the mass 
operator to the optical-model potential. We then use a local density 
approximation to construct the optical-model potential in a finite 
nucleus. We find that the half-depth radius of the isoscalar of 
the calculated optical-model potential has the form r/sub V/A‘/%, 
where A denotes the mass number. Since this property has always 
been assumed in the phenomenological analysis of the scattering 
data, a meaningful comparison is possible between our theoretical 
results for the symmetry and for the Coulomb components of the 
optical-model potential on the one hand, and the empirical values of 
these quantities as determined from the analysis of proton and 
neutron elastic scattering data or of direct charge exchange reactions 
on the other hand. The calculated depth of the symmetry potential is 
11.5 MeV, but its range is larger than that of the isoscalar potential. 
The calculated value of the so-called Coulomb correction is larger 
than the one that is assumed in most empirical analyses. The com- 
bined effect of these features yields good overall a it between 
the calculated and the empirical dependence on neutron excess of 
the optical-model potential. (AIP) 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 23600 


23595 Real part of the optical potential for slow pions in nuclei. 
Troitskii, M.A.; Chekunaev, N.I. (I. V. Kurchatov Institute of 
Atomic Energy). Sov. J. Nucl. Phys. (Engl. Transl.); 24: No. 1, 26- 
29(Jul 1976). 

The real part of the optical potential for slow pions in nuclear 
matter is analyzed; a pionic condensate is taken into account. (AIP) 


23596 Fluctuations of effective cross sections in a unitary theory. 
Lyuboshitz, V.L.; Podgoretskii, M.I. (Joint Institute for Nuclear 
ne Sov. J. Nucl. Phys. (Engl. Transl.); 24: No. 1, 110-116(Jul 
1976). 

Fluctuations of effective cross section and the structure of the 
correlation coefficients for the amplitudes and the cross sections are 
investigated within the framework of a single-channel theory of 
overlapping resonances, which satisfies the unitarity condition. It is 
shown that in the case of large overlap of the resonance levels the 
characteristic period of the correlations is determined by the average 
distance A between the levels and not by the width [. A difference 
is noted between the results and the conclusions of Ericson’s statisti- 


cal theory. (AIP) 
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23597 Distorted-wave impulse-approximation calculations for 

cluster knockout reactions. Chant, N.S.; Roos, P.G. (De- 
partment of Physics and Astronomy, University of Maryland, Col- 
lege Park, Maryland 20742). Phys. Rev., C; 15: No. 1, 57-68(Jan 
1977). 

A formalism for distorted-wave impulse-approximation calcu- 
lations of quasifree cluster knockout reactions is described. Results 
are presented for (p, pa) and (a,2a) reactions. In both cases distortion 
effects are large. It is concluded that incident energies between 
~ 100 and ~200 MeV are most suitable for (p,pa) studies of nuclear 
structure, whereas somewhat higher energies are more appropriate 
for (a,2a) studies. (AIP) 


Relativistic effects in a one-nucleon model for proton 

pion production. Brockmann, R.; Dillig, M. (Institute for 

Theoretical Physics, University of Erlangen-Nuernberg, Erlangen, 
Germany). Phys. Rev., C; 15: No. 1, 361-364(Jan 1977). 

Pion production near threshold is investigated in a simple 
relativistic one-nucleon model, using the pseudoscalar 7N interac- 
tion operator and four-component wave functions both for the 
projectile and for the description of bound nucleons. Compared to a 
purely nonrelativistic treatment, based on the Galilean invariant 7N 
interaction, the differential cross section in this model exhibits sij sig 
nificant differences, even in the most simple approximation. (AIP) 


23599 Gauge invariance, locality, and the o-/sub -/2 photoabsorp- 
tion sum rule. Friar, J.L.; Fallieros, S. (Department of Physics, 
Brown University, Providence, Rhode Island 02912). Phys. Rev., C; 
15: No. 1, 365-370(Jan 1977). 

The requirements of gauge invariance for the photoabsorp- 
tion and Compton amplitudes are used to evaluate the o-/sub -/2 sum 
rule through terms of order (:/mass). This expression is shown to 
equal the derivative of the dispersive part of the forward Compton 
amplitude with respect to the squared photon energy. In the absence 
of “frozen” meson degrees of freedom this is equivalent to the 
derivative of the entire Compton amplitude. If static exchange 
currents or finite nucleon charge distributions are present, the sea- 
gull terms of our model are nonlocal and modify the sum rule. (AIP) 


NUCLEAR MODELS 
REFER ALSO TO CITATION(S) 23594 


23600 New approach to antisymmetrization and rearrangement in 
nucleus-nucleus collisions. Pruess, K. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.); Lichtner, P. (Mainz Univ. (Ger- 
many, F.R.). Inst. fuer Kernphysik). Nucl. Phys., A; 269: No. 1, 252- 
268(28 Sep 1976). 

A new microscopic model for the description of nucleus- 
nucleus collisions is reported on. The method is based on a kinemati- 
cal transformation to symmetrical coordinates, which at the same 
time describes the relative motion in all different two-body partitions 
of the A-nucleon system. Thereby the treatment of antisymmetriza- 
tion and rearrangement collisions becomes trivial from the kinemati- 
cal point of view. The fully antisymmetrized Schroedinger equation 
for nucleus-nucleus scattering is explicitly transformed to symmetri- 
cal coordinates. It contains no non-local potentials for the relative 
motion even in the region of deeper interpenetration and provides a 
basis for the application of the two center shell model (TCSM) to 
the description of nucleus-nucleus collisions. The price to be paid for 
this simplification is the occurence of a coupling between relative 
and internal motion. Numerical estimates indicate that the effects of 
this coupling as well as errors inherent in the phenomenologi 
TCSM will often be small in the outer interaction region, where 
quasielastic reactions proceed. 


RADIATION AND SHIELDING PHYSICS 


RADIATION PHYSICS 


23601 (EFI—85(74)) Transition radiation in plasma with aniso- 
tropic distribution function. Atsagoryan, K.Z. (Erevanskij Fizicheskij 
Inst. — 1974. 7p. (In Russian). INIS. 

refs. 

The paper discusses a plasma in which all electrons have the 
same constant velocity directed along the x-axis. Such a medium 
occupies a half space z < 0, and a charged particle flies from the 
medium into a vacuum z < 0 with a velocity Vo. The intensity of = 
transition radiation of this particle is calculated. As compared with 
the intensity of the transition radiation without allowance for spatial 
dispersion, the obtained intensity includes a new summand 
into account the spatial dispersion. At w/wX < or = 1, the contri- 
bution of the additional term pal ow appreciable. At small angles 
THETA < or = deltas << V(1-82), it is proportional to the 
fourth power of the flying particle. If it is integrated over the entire 
angle range, the energy dependence is logarithmic. 
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SHIELDING CALCULATIONS AND EXPERIMENTS 
REFER ALSO TO CITATION(S) 23451 


23602 Study on the dependence of scattered gamma radiation 
build-up factor on the radius of cylindrical blocks located in 
scattering media. B: , D.L.; Kozlovskii, S.A.; Kulikov, V.I. At 
Energ. (USSR); 38: No. 3, 170-171(Mar 1975). (In Russian). 


Letter-to-the-editor; for English translation see the journal 
Sov. J. At. Energy. 


NEUTRON INTERACTIONS WITH MATTER 


REFER ALSO TO CITATION(S) 22375, 22434, 22941, 23448, 
23453, 23456, 23626, 23628 


23603 (CEA-N—1876) Q/sub N/ approximation for slowing- 
down in fast reactors. Rocca-Volmerange, B. (CEA Centre d’Etudes 
Nucleaires de Cadarache, 13 - Saint-Paul-les-Durance (France). 
Dept. des Reacteurs a Eau; Paris-11 Univ., 91 - Orsay (France)). 
May yes 190p. (In French). INIS. 


An accurate and simple determination of the neutron energy 
spectra in fast reactors poses several problems. The slowing-down 
models (Fermi, Wigner, Goertzel—Greuling, ...) which are different 
forms of the approximation with order N=0 may prove inaccurate, 
in spite of recent improvements. A new method of approximation is 
—_ resented which turns out to be a method of higher order: the Q/sub 

/ method. It is characterized by a rapid convergence with respect 
to the order N, by the use of some global parameters to represent the 
slowing-down and by the expression of the Boltzmann integral 
equation in a differential fo ism. Numerous tests verify that, for 
the pee N=2 or 3, the method gives more equivalent = that of 

m a numerical integration for the spectra wit 
Giculational effort. Furthermore, since the Q/sub aed 
prerms are a kind of synthesis method, they allow calculation of 
the spatial Green's function, or the use of collision probabilities to 
find the flux. Both possibilities have been introduced into existing 
reactor codes: EXCALIBUR, TRALOR, RE MINEUR, ... Some 
plications to multi-zone media (core, blanket, reflector of Masurca 
pile and exponential slabs) are presented in the isotropic collision 
———- The case of linearly anisotropic collisions is theoreti- 

ly resolv: 


23604 (CONF-760601—P2, pp 1037-1059) Neutron small-angle 
and applications. 


scattering: experimental Schmatz, W. 
emer Juelich, Ger. ). 1 Sep 1976. 
rom Conference on neutron sca —— Gatlinburg, Tennes- 
see, United od States of America (USA) (6 Jun 1976). 
In of the conference on neutron scattering. 

-angle scattering is applied today in very differ- 
ent scientific fields. The success of this technique is based on the 
availability of high intensity cold neutron sources as well as on the 
optimization of the small-angle scattering equipment itself. Cold 
neutron sources, guide tubes, multidetectors on-line data han- 
dling are the most important components. The best instrument is 
D11 at Grenoble with a maximum length of 80 m and the enormous 
through-flow of about 50 experiments a year. The desi 
instrument benefitted from the experience obtained with Juelich 
instrument. Wavelengths used range between 20 A and 4 A. Scatter- 
ing vectors are between 1 A™! and 3.10~* A~*. A special advantage 
of neutron small-angle scattering is the H-D contrast used mainly in 
biology and polymer science with considerable success for structural 
age In solid state physics fluctuations in magnetization—e.g., 

ux lines in type II-superconductors, magnetic domains and parti- 
cles, spin-glasses— are of major interest. However, there are also 
numerous cases of fluctuations in chemical composition and in 
density where neutrons have been used with advantage compared to 
X-rays, for which still the problem of double Bragg-scattering is 
rather restrictive. 


23605 (CONF-760601—P2, 
in polarised neutrons. Hayter, J.B. 
Cedex, France). 1 Sep 1976. 
From Conference on neutron sca’ Oyen ies 
00, Cee 
In of the conference on neutron scattering. 
In recent years there has been a striking diversification in the 
application of polarised neutrons to systems with no electronic 
fields from chemistry to nuclear physics, 
concurrently with advances in more conventional areas, such as 
polarised diffuse scattering and magnetic domain topography. Some 
of these recent developments are reviewed. The concept of precess- 
ing polarisation, central to many of them, is discussed at length. 
Emphasis hes been placed on those new techniques which ‘are 
emerging to study generally non-magnetic systems. These include 
neutron spin-echo, in which precessing polarisation is used to label 


074-1093) Recent developments 
itut Laue-Langevin, Grenoble 


Gatlinburg, Tennes- 
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each neutron with its own velocity change on scattering; in-beam 
NMR, where the polarised neutron is captured to produce an 
oriented nucleus; and resonance modulated diffraction, which uses 
magnetic resonance techniques to modulate the structure-factors 
during polarised neutron diffraction from hydrogenous materials. 
New —— of producing polarised white beams are also briefly 
reviewed. 


23606 (ORNL/TM—S5702) Neutron kerma factors for H, C, N, 
O, and tissue in the energy range of 20 to 70 MeV. Alsmiller, R.G. Jr.; 
Barish, J. (Oak Ridge National Lab., Tenn. (USA)). Dec 1976. 
Contract W-7405-ENG-26. lip. . NTIS $3.50. 

Calculated kerma factors (kerma per unit fluence) in the 
energy range of 20 to 70 MeV based on nonelastic charged-particle- 
production cross-section data obtained from the intranuclear-cascade 
model of nuclear reactions are given for H, C, N, O, and tissue. 


MEDICAL PHYSICS 


RADIATION PROTECTION STANDARDS 


23607 Exposure of individuals to concentrations of radioactive 
materials in air in restricted areas. Fed. Regist. (Wash., D.C.); 41: No. 
230, 52300-52302(29 Nov 1976). 

From Energy, 10CFR20, Nuclear Regulatory Commission. 
Standards for protection against radiation. 

Modifications to standards for the control of internal occupa- 
tional exposures to radioactive materials including provision for use 
of respiratory protective equipment are announced. The availability 
of drafts of a related regulatory guide on ——— programs for 
respiratory protection and of a related manual of respiratory protec- 
tion against radioactive materials is also announced in the notice of 
proposed rulemaking. The new rule includes a reference to that 
regulatory guide on acceptable concepts, models, equation and as- 
sumptions for a bioassay pro, . The body intake limits for certain 
mixtures of uranium in soluble form have been changed to conform 
with recent standards adopted by AEC on July 25. 1974 (339 FR 
23990). Conformance and control methods remain essentially the 
same as before modification of the regulation. (PCS) 


RADIATION SOURCE CALIBRATION AND 
STANDARDIZATION 


23608 Field characteristics of geometric unsharpness due to the 
x-ray tube focal spot. Doi, K. (Department of Radiology, The 
University of Chicago and The Franklin McLean Memorial Re- 
search Institute, Chicago, Illinois 60637). Med. Phys.; 4: No. 1, 15- 
20(Jan 1977). 

The basic theory of field characteristics is discussed. It is 
shown that the point spread function and optical transfer function 
(OTF) of geometric unsharpness at any arbitrary field position can 
be derived from those at the central beam position. At all locations 
in the radiation field, the OTF in a direction parallel to the x-ray 
tube cathode—target axis does not depend on the field position X, 
which is perpendicular to the to the tube axis, whereas the OTF in a 

icular direction does not on the field position Y, 
which is parallel to the tube axis. theoretical result is used to 
demonstrate the field characteristic of the uniform, square focal spot. 
(AIP) 


SOLID STATE PHYSICS 
REFER ALSO TO CITATION(S) 23604, 23863 


23609 (BNL—21851) Critical properties of a simple spin glass 
model. Aharony, A.; Imry, Y. (Brookhaven National Lab., Upton, 
N.Y. nny a 1976. Contract E(30-1)-16. 11p. (CONF-760845—1). 
Dep. NTIS $3.50. 
ee 2. international symposium on amorphous magnetism; 
Troy, New York, United States of America (USA) (25 Aug 1976). 
The Mattis spin glass model is described as following from a 
particular quenched random solid solution picture, and its zero-field 
are discussed. The random field model is reviewed. The 
tion to the spin glass problem is made and the more general 
sing theory presented, andthe imitations ofthe model are di 


23610 
tions for amorphous 
ville); Faulkner, J.S. Sep 1976. 
From Conference on neutron scattering; Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 1976). 
In Proceedings on the conference on neutron scattering. 
The spectral density “eae A(QQ,o), 
imaginary part of the single-particle Green's 


(CONF-760601—P2, =. 800-810) Spectral density func- 
.G. (Univ. of Tennessee, Knox- 
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calculated exactly for a one-dimensional model of an amorphous 
= In addition to a Hamiltonian that ge ay Bion in = 

t-binding approximation or spin waves, we treat one 
describes phonons. The insight ed from the model calculation is 
applied to recent neutron scattering results of Mook et al. 


23611 (CONF-760601—P2, pp 847- “ Static and dynamic re- 
sponse functions for a classical paramagnet in an applied field. Love- 
sey, S.W.; Loveluck, J.M. (Institut Euapleneetik Grenoble Cedex, 
France). i Sep 1976. 

From Conference on neutron scattering; Gatlinburg, Tennes- 
see, United States of America (USA) (6 Jun 19 6). 

In on the conference on neutron scattering. 

A formalism is dontennd which describes the of a 
classical paramagnet, subject to an applied magnetic field, to a 
spatial- and time-dependent perturbation, with particular emphasis 
on the static and dynamic response functions measured by neutron 
scattering. 


23612 Evidence for D-orbital—directed y photoemission. 
Wehner, P.S.; Stoehr, J.; Apai, G.; McFeely, FR; Shirley, D.A. 
(Materials and Molecular Research Division, Lawrence Berkel ley 
Laboratory, University of California, Berkeley, California 94720). 
Phys. Rev. Lett.; 38: No. 4, 169-172(24 Jan 1977). 
Transition-matrix-element effects are shown to predict the 
angular variations in the valence-band x-ray—photoemission—spec- 
troscopy (XPS) spectra of copper and gold, while a recently pro- 
direct-transition model does not. The angular dependence of 
PS spectra is directly related to the symmetry properties of the 
initial-state wave functions. In particular, the t2/sub g/ and e/sub g/ 
projections of metal d bands can be obtained directly from angle- 
resolved photoemission. (AIP) 


23613 Effect of diffusion by the vacancy mechanism on Moess- 
bauer line broadening. Ure, M.C.D.; Flinn, P.A. (Carnegie Mellon 
University, Pittsburgh, Pennsylvania 15213). Phys. Rev., B; 15: No. 3, 
1261-1270(1 Feb 1977). 

The effect of the self-diffusion of a Moessbauer active atom, 
by the vacancy mechanism, on the resonance line shape is studied in 
several SS and by direct computer calculation of the 
motions of the active atom and a vacancy. The results for self- 
diffusion in simple and body-centered-cubic lattices show that the 
empty-lattice solution can be used as a first approximation if the 
jump time is scaled by the Bardeen—Herring correlation coefficient 
for bulk diffusion. This approximation is correct within about (5 to 
10) %. (AIP) 


23614 Analysis of hyperscaling in the Ising model by the high- 
temperature series method. Baker, G.A. Jr. (Theoretical Division, 
University of California, Los Alamos Scientific Laboratory, Los 
Alamos, New Mexico 87545). Phys. Rev., B; 15: No. 3, 1552-1 1559(1 


Feb 1977). 

High-temperature series expansions are derived for (par. 
delta? chi/par. delta H?) for arbitrary dimension. These series and 
others already poner tet are analyzed to determine if hyperscaling 
holds. Hyperscaling is found to hold for d = 2 but fails in three and 
four dimensions as 2A - dv - y = -0.028 +- 0.003 (d = 3), -0.302 +- 
0.038 (d = 4). The triviality of hyper-strong-coupling, Euclidean, 
boson, :phi*ss field theory follows. The expected location of the zero 
of the 8 function in the Callan—Symanzik equation is computed in 
two and three dimensions. (AIP) 


SUPERCONDUCTIVITY 


23615 Stimulation of vity by constant tunnel cur- 
rents. Peskovatskii, S.A.; Seminozhenko, V.P. (Institute of Radio- 
physics ~~ Electronics, Academy of Sciences of the Ukrainian 
SSR). Sov. J. Low Temp. Phys. (Engl. Transl.); 2: No. 7, 464-465(Jul 
1976). 

The effect of a tunnel current on the superconducting state of 
the films forming a tunnel contact is investigated. It is shown that, 
for potentials at the tunnel contact eV <AYVmZ (AY and AZ are the 
conray gaps of the first and second films, respectively), there may be 

an increase in the gaps and a rise in the critical temperatures of the 
films. (AIP) 


23616 Neutron scattering study of the spin dynamics and spin- 
wave form factor of chromium. Sinha, S.K.; Kline, G.R.; Stassis, C.; 
Chesser, N.; Wakabayashi, N. (Ames Laboratory-ERDA and De- 
partment of Physics, Iowa State University, Ames, Iowa 50011). 
Phys. Reyv., B; 15: No. 3, 1415-1421(1 Feb 1977). 

The spin excitations in a single crystal of Cr/sub 0.98/Mn/sub 
0.02/ have been studied by inelastic neutron scattering. High-resolu- 
tion triple-axis spectrometer measurements have yielded a value of 
the spin-wave velocity at T/T/sub N/ 0.5 of (1. 50 +- 0.15) x 10’ 
cm/sec in good agreement with earlier measurements. The excitation 
strength drops extremely rapidly in the vicinity of T/sub N/ and 
decreases approximately linearly above T/sub N/. The spin-wave 
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form factor has been measured below and above T/sub N/ by 
measuring the spin-wave intensity at various superlattice points, and 
is found to agree to within experimental error with the static spin 
form factor. The —— of these results for the theory of 
itinerant electron antiferromagnetism are discussed. (AIP) 


GENERAL THEORY 


23617 Interaction between magnetic impurities in superconduc- 
tors. Ginsberg, D.M. (Department of Physics and Materials Re- 
search Laboratory, University of Illinois at Serra gs 
Urbana, Illinois 61801). Phys. Rev., B; 15: No. 3, 1315-1317(1 Feb 
1977). 

The Ruderman—Kittel theory of the interaction of magnetic 
impurities with each other is combined with Shiba’s theory of the 
interaction between magnetic impurities and conduction electrons in 
superconductors. The result explains the experimental observation 
that, for a given ratio of the transition temperature of the alloy to 
that of the pure host metal, the effect of the impurity—impurity 
interaction is typically no larger for alloys with magnetic impurity 
concentration n 1 at.% than for those in which n is three orders of 
magnitude smaller. (AIP) 


ACOUSTIC, ELECTRIC, MAGNETIC, OPTICAL, AND 
THERMAL PHENOMENA 


REFER ALSO TO CITATION(S) 22797, 22800, 22801, 22803, 
22809, 22810, 22824, 22867, 22869, 22870, 22876 


23618 Magnetic properties of layered superconductors. Kulik, 
1.0.; Minenko, E.V. (Physicotechnical Institute of Low Tempera- 
tures, Academy of Sciences of the Ukrainian SSR). Sov. J. Low 
Temp. Phys. (Engl. Transl.); 2: No. 5, 274-280(May 1976). 

The magnetic properties of layered He perce com- 
pounds are analyzed with the Josephson model of interlayer cou- 


pling. It is shown that, with the magnetic field oblique to the layers, 
a "three-dimensional” vortex structure appears in the system, where 
the local magnetic field intensity is modulated in the planes of layers 
as well as in the z-direction normal to them. When the modulation 
—_ in the z-direction is comparable with the period of the crystal 
atti 


, then the energy of the system passes through a local mini- 
mum. This leads to a stabilization of the three-dimensional vortex 
structures at certain discrete values of angle @/sub N/. The Ginz- 
burg—Landau differential—difference equation is derived again and 
certain significant terms are shown in it which those authors have 
neglected. An attempt is made to compare the predictions based on 
this study with the experimental results obtained by Morris and 
Coleman. (AIP) 


23619 Causes of anomalies in superconducting transition curves. 
Kaminskii, G.G.; Pan, V.M.; Prokhorov, V.G.; Taborov, V.F. (Insti- 
tute of Metal Physics, Academy of Sciences of the Ukrainian SSR). 
Sov. J. Low Temp. Phys. (Engl. Transl.); 2: No. 5, 289-290(May 1976). 

A mechanism is proposed which explains the occurrence of 
anomalies in the electrical resistance of superconducting materials 
near the critical temperature. The operation of an artificial “super- 
conducting” electrical bridge is described. (AIP) 


THEORETICAL PHYSICS 


GENERAL AND MISCELLANEOUS 


23620 Foldy-Wouthuysen transformations in an indefinite-metric 
space. III. Relation to Lorentz transformations for first-order wave 
equations and the Poincare generators. Krajcik, R.A.; Nieto, M.M. 
(Institute of Geophysics and Planetary Physics, University of Cali- 
fornia, San Diego, La Jolla, California 92093). Phys. Rev., D; 15: No. 
2, 416-425(15 Jan 1977). 

We show that there exists a definite relationship between a 
Lorentz transformation and a Foldy-Wouthuysen (FW) transforma- 
tion for any relativistic wave equation in an indefinite-metric 
which satisfies the following criteria: (i) The equation is first order 
with no external constraint equations. (ii) An adjoint equation (or, 
equivalently, a parity operator) exists. (iii) Lorentz transformation 
operators and related Poincare generators are well defined. (iv) Any 
built-in subsidiary components can be decoupled. Our result allows 
us to obtain the explicit forms of the FW-transformed Foincare 
generators from the original generators and in principle allows us to 
determine the exact, closed-form FW transformation. (AIP) 


23621 Foldy-Wouthuysen transformations in an indefinite-metric 
space. IV. Exact, closed-form expressions for first-order wave equa- 
tions. Krajcik, R.A.; Nieto, M.M. (Institute of Geophysics and 
Planetary Physics, University of California, San Diego, La Jolla, 
California 92093). Phys. Rev., D; 15: No. 2, 426-432(15 Jan 1977). 

We use a powerful matrix theorem to derive the closed-form, 
finite-polynomial, matrix expression of a Lorentz transformation for 
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the class of relativistic, first-order wave equations described in the 
preceding paper. Combined with the method developed there, this 
theorem allows the exact, closed-form expression to be given for a 
Foldy-Wouthuysen (FW) transformation. An algorithm is given 
which is a simple procedural prescription for writing down the FW 
transformation results we have obtained. We discuss two specific 
examples which illustrate our results, and in a third example show 
that our method must be modified if the wave equation is not first- 
order in space. (AIP) 


CLASSICAL AND QUANTUM MECHANICS 


23622 (ORO—3992-283) Particles, mass spectra and interference 
in relativistic quantum theory. Horwitz, L.P.; Rain, Y. (Texas Univ., 
Austin (USA). Center for Particle Theory). 1976. Contract E(40-1)- 
3992. 11p. (CONF-760746—2). Dep. NTIS $3.50. 

From 5. international colloquium in group theoretical meth- 
ods in physics; Montreal, Canada (5 Jul 1976). 

The asymptotic properties of world lines, in the case of 
classical relativistic dynamics, and of Stueckelberg type wave func- 
tions, in the case of quantum relativistic dynamics, characteristic of 
particle-like behavior, are defined and studied. The structure of the 
mass spectrum for systems with internal degrees of freedom (e.g. the 
two-body problem) is shown to be related to the spectrum of the 
reduced problem. Interference experiments are proposed to affirm 
the interpretation and applicability of Stueckelberg type wave func- 
tions for actual physical phenomena. 


23623 Pierce decompesitions of the Petiau—Duffin—Kemmer 
equation with interactions. Wiison, T.L. Houston, TX; Rice Univ. 
(1976). 60p. University Microfilms Order No. 76-21,725. 

Thesis (Ph. D.). 

The method of Sakata-Taketani using a Peirce decomposition 
of the Petiau-Duffin-Kemmer wave equation to generate relativistic 
Hamiltonians for 2(22S + 1)-component Schroedinger equations is 
generalized to include interactions. All smooth, local perturbations 
B(x) to the free equation which are allowed by the subalgebra of the 
8-ring and are well behaved under Peirce decomposition are ac- 
counted for. Then using Schroedinger’s Bc, with the simple change 
of idempotent from Bb2 to Bc2 and the associated change of Eta- 
eigenvalue to Etas, the same prescription is shown to generate the 
Proca theory, with interactions. The technique is exemplified with 
Pauli coupling, and new terms contributing to the energy eigenvalue 
studies of Tsai, Yildiz, and others are derived while modifications to 
the Young-Bludman Hamiltonian are stated and contributions to the 
characteristic surface problem of Velo and Zwanziger are discussed. 


RELATIVITY AND GRAVITATION 


23624 New method for the Newtonian gravitational 
constant, G. Koldewyn, W.A. Middletown, CT; Wesleyan Univ. 
(1976). 79p. University Microfilms Order No. 76-22,794. 

Thesis (Ph. D.). 

A measurement of the Newtonian gravitational constant, G, 
by a new method was made. The measurement incorporates a thick- 
walled cylinder or doughnut geometry for the attracting masses 
(about 49 kg each) that results in a region in which the gravitational 
field strength is position independent. Two 265 g test masses are 
attached 33 cm apart at the ends of a quartz tube. This dumbbell is 
suspended horizontally in a vacuum chamber by means of a magnet- 
ic suspension which replaces the traditional fiber and allows gravita- 
tional forces, for the first time, to dominate. The torsional couple, in 
the absence of the attracting masses, is 3.94 x 10°® kg m/sec? and is 
due mostly to the horizontal gravitational gradient in the room. The 
angular position of the pendulum is recorded at 100 sec intervals and 
the data Fourier analyzed to determine the pendulum period. 


ACOUSTICS 


23625 Moving-load stability of a circular plate on a floating 
central collar. Mote, C.D. Jr. (Department of Mechanical Engineer- 
ing, University of California, Berkeley, California 94720). J. Acoust. 
Soc. Am.; 61: No. 2, 439-447(Feb 1977). 

The eigenvalue problem and transverse of a circular 
plate, that is free at the periphery and that slides freely along the axis 
of symmetry without bending rotation, are theoretically analyzed. 
The occurance of eigenvalues in the boundary conditions is account- 
ed for with an extended operator definition in the equation of 
transverse motion. The stability of these plates under concentrated 
loads moving at uniform speed is analyzed for (i) harmonic trans- 
verse loading and (ii) loading proportional to transverse displace- 
ment and velocity. The harmonic loading case leads to a classical, 
critical-speed analysis. The proportional loading case represents the 
excitation of the plate by transverse position guides. The number, 
Orientation, and mechanical properties of the guides determine the 
transverse stability of the plate-guide dynamic system. (AIP) 
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(CONF-760601—P2, 
metry. Werner, S.A. (Univ. of 


Columbia); Colella, R.; 
Overhauser, A.W.; Eagen, C.F. 1 Sep 1976. 
From Conference on neutron 


(oJun 150) Gatlin Tennes- 
see, United States of America (USA) (6 Jun 1 a 


In Proceedings of the conference on ba scattering. 

In this paper we review our work using a neutron interfero- 
meter, and discuss our ongoing and planned experiments in neutron 
interferometry at the University of Missouri Research Reactor 
(MURR). The basic ef of the neutron interferometer is dis- 
cussed. Two experiments of direct relevance to fundamental physics 
are described: 1. Observation of the quantum-mechanical phase shift 
of neutrons caused by their interaction with the Earth's ee rar 
field. (2) Observation of the sign reversal of the wave Rection of a 
fermion produced by its precession of 27 radians in a magnetic field. 


23627 (LA-tr—76-24) Coherent optical filter methods and appli- 
cations in . Hutzler, P.J.S. (Gesellschaft fuer Strahlen- 
und Umweltforschung m.b.H., Darmstadt (Germany, F.R.). Abt. 
fuer NTIS $5.50 Optik). 1977. Translation of GSF-KO—78. 101p. 


060-1073) Neutron interfero- 


The quantitative theoretical analyses showed that the classical 
microscopic filter techniques such as dark-field microscopy and 
Sie tnor touk we Samat ts bal Sama aes SnD 

laser beam was focused to a point source by a condenser 


ted light with numerical aperture zero. Since the resulting spatial 
frequency spectrum of the object still lies within the lens system of 
the magnifying objective and is ee not accessible in current objec- 
tive design, the Fourier = into free space by 
another system. At that point ‘the ters for the various spatial 
filterings could be adjusted in the form of transparencies etched onto 

Comparison of these results with those from conventional 

ter microscopy shows that comparable distortions of object struc- 
ture do not occur in coherent systems until the objects are ten times 
larger than in incoherent systems. The image quality in experiments 
on microscopy with coherent illumination from a point source was 
comparable with that provided by microscopes with incoherent 
illumination. The generation of an unblurred Fourier spectrum in the 
coherent beam path permits other filter operations which are not 
possible at all in the coherent case. Through two-stage filtering, 
namely putting a high-pass filter in the Fourier plane and an image- 
eS Se ee ae ee ee 
next Fourier plane could be reduced to a dim background. The 
Fourier spectrum of object structures in medical specimens (chromo- 
somes, cell smears) can be analyzed. A band-pass filter in the 
coherent beam path was a theoretically and experimental- 
ly. In conclusion it was found that spatial filtering can be successful- 
ly employed for systematic data reduction in the automated analysis 
of microspecimens. 39 figures, 3 tables. (RWR) 


STATISTICAL PHYSICS AND THERMODYNAMICS 


23628 (CONF-760601—P2, pp Mel Neutron scattering from 
dilute and moderately dense gases. J.W.; Groome, L.J.; Gub- 
bins, K.E. (Univ. of Florida, Gainesville). "Sep 1976 

From Conference on neutron scattering; Gatlinburg, Tennes- 
oe States of America (USA) (6 Jun 1976). 

In Proceedings of the conference on neutron scattering. 

The dynamic and static structure factors, and also their pres- 
sure derivatives, for dilute and moderately dense are studied 
theoretically and experimentally. The aie region of 
i i ing to the zeroeth and first order terms in a 
density expansion of the distribution function. For the static struc- 
ture factor, the lowest order term provides direct information about 
Ge Stenesteetie See See Se ae eee 
volves both the pair and triplet potentials. The 
io dhe expansion of Ge dguiads enemies bales poodle tatagton 
about the two- and three-body dynamics. Theoretical and Monte 
Carlo calculations are presented, and compared with available data 
on krypton. 


MATHEMATICAL PHYSICS 


REFER ALSO TO CITATION(S) 23257 


C0 een group of diffeomor- 
phisms (selected ). Vershik, A.M.; Gel'end” LM.; Graev, 
M.I. Translated by A.D. . Cernicek from Usp. Mat. Nauk; 30: No. 6, 
3-4, 41-43(1975). 2p. Dep. NTIS $3.50. 

This study presents a survey of results concerning representa- 
tion of the group of diffeomorphisms of the noncompact manifold X 
which are connected with the space GAMMA/sub x/ of configura- 
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tions (i.e., locally finite subsets) in X. These representations are 
constructed accordi to the quasi-invariant measures on 
GAMMA /sub x/. In ular necessary and sufficient itions 
for the irreducibility of representations are established. For the case 
of the Poisson measure ., a description is given of the corresponding 
ring of representations. 


COMMUNICATION, EDUCATION, HISTORY, 
AND PHILOSOPHY 


23630 Better instruction with lower costs: Some practical sugges- 
tions. Larkin, J.H.; Reif, F. (Department of Physics and Group in 
Science and Mathematics Education, University of California, 
Td California 94720). Am. J. Phys.; 45: No. 2, 138-142(Feb 

We discuss some general guidelines and practical suggestions 
for systematically allocating limited resources so as to improve 
instruction, lower its costs, or both. Our main line consists of 
separating goals and assigning to each those resources which serve it 
best. We apply this procedure to selecting instructional goals, to 
dividing labor between human instructors and instructional materials 
(e.g., printed booklets, audio tapes), and to assessing student achieve- 
ment. Our own ee with both PSI and conventional physics 
courses provides illustrations for these comments, which are general- 
tal a to both innovative and traditional course formats. 


MAGNETIC FUSION ENERGY 


23631 Ignition of a pulsed thermonuclear reaction by high-cur- 
rent ion beams. Ivanov, B.I.; Kalmykov, A.A.; Lavrent’ev, O.A. Sov. 
Tech. Phys. Lett. (Engl. Transl.); 2: No. E 49-50(Feb 1976). 


PLASMA RESEARCH 
REFER ALSO TO CITATION(S) 23433 


PLASMA CONFINEMENT AND HEATING 
REFER ALSO TO CITATION(S) 23811, 23844 


23632 (CONF-761123—1(Draft)) Atomic and molecular data 
needs, priorities, and accuracies for CTR beam injection. Hogan, J.T. 
(Oak Ridge National Lab., Tenn. (USA)). 1976. Contract W-7405- 
ENG-26. 1lp. Dep. NTIS $3.50. 

From Advisory group meeting on atomic and molecular data 
for fusion; Abingdon, Oxfordshire, United Kingdom of Great Britain 
and Northern eieed (UK) (1 Nov 1976). 

The processes which are important to an understanding of the 
neutral beam injection process in a tokamak are discussed. Those 
areas for which atomic and molecular data are particularly needed 
are described. The accuracies required and some research priorities 
are discussed. (MOW) 


23633 (GA-A—14092) Theory of plasma confinement in toka- 
maks of noncircular cross section and optimization of the doublet III 
design. Chu, M.S.; Dobrott, D.R.; Guest, G.E. (General Atomic Co., 
San Diego, Calif. ‘(USA)). 23 Aug 1976. Contract E(04-3)-0167-PRJ- 
38. 15p. (CONF-761012—36; IAEA-CN—35/B11-1). Dep. NTIS 
$3.50. 

From 6. international conference on plasma Pm nen and con- 
trolled nuclear fusion research; Berchtesgaden, German, Federal 
Republic of (F.R. Germany) (6 Oct 1976). 

The theory of plasma confinement in noncircular tokamaks 
has been developed and applied to resolve critical questions in the 

of the Doublet III ae Reng Equilibria are analyzed in the 

MHD theory using free-boundary numerical techniques and a 
wide range of models off the diffuse plasma pressure and current. The 
plasma cross-sectional shape is studied as the current profile and 
external shaping flux are varied. Arrays of field-shaping coils (F- 
<—, to ge the desired 3:1 vertically-elongated doublet are 
this computational model. The gross stability of noncir- 

= clnaate has been studied extensively using variational tech- 
niques. Axisymmetric modes, expected to occur in vertically-elon- 
gated plasma columns, are found to be stabilized if conducting walls 
are near enough to the plasma surface. Ideal and resistive criteria for 
the stability of localized interchange modes have been used to 
evaluate the maximum plasma pressure (and current) that can be 
stably confined in plasmas of varying cross-sectional shapes. Doub- 
let- and dee-shaped tokamaks are stable at sufficiently high plasma 
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pressures to suggest that interchange need not be the oe aod 
nomenon. In various configurations, optimized for maximum i 
ressure, the safety factor, q, appears to have the same significan 

or circular and noncircular discharges. A dynamical description of 
noncircular discharges has been developed by interleaving a one- 
dimensional, time-dependent transport computation with a two-di- 
mensional, static MHD equilibrium calculation. Results of these 
studies and corresponding Doublet III design parameters are summa- 
rized. 


23634 (IAEA—182, pp 95-105) Plasma heating by intense rela- 
tivistic electron beam. Imasaki, K.; Nakai, S.; Yamanaka, C. (Osaka 
Univ. (Japan)). 1976. 

From Advisory group meeting on experimental aspects of 
laser and electron-beam produced thermonuclear plasmas; Trieste, 
Italy (25 Aug 1975). 

In Experimental aspects of laser and electron-beam produced 
thermonuclear plasmas. 

Intense relativistic electron beam generators have been con- 
structed for the application of REB fusion research. The electron 
beam (300keV 10kA) was generated and focused onto the target. 
The spotsize of the target determined by a 2-channel X-ray pinhole 
camera is as small as 1 mm. The expanding plasma due to the 
pinched electron beam on a plain solid target was observed by the 
streak-camera. From the observation of plasma expanding the heat- 
ing mechanism of dense plasma by REB seems to be due to the 
anomaly of the two-stream instability. 


23635 (IAEA--182, pp 59-61) Laser heating for magnetic con 
finement. Spalding, 1.J. (UKAEA Research Group, Abingdon. 
Culham Lab.). 1976. 

From Advisory group meeting on experimental aspects of 
laser and electron-beam produced thermonuclear plasmas; Trieste, 
Italy (25 Aug 1975). 

Published in summary form only. 

In Experimental aspects of laser and electron-beam produced 
thermonuclear plasmas. 


23636 (LA-UR—76-1951) Hot electron production, anomalous 
absorption, and effect of intense electromagnetic fields on inverse 
bremsstrahlung absorption near the electron plasma frequency. Brow- 
nell, J.H.; Sedans, H.; Ellis, R.F.; Ingraham, J.C. (Los Alamos 
Scientific Lab., N. Mex. (USA)). 1976. Contract W-7405-ENG-36. 
16p. (CONF-760958—7). Dep. NTIS $3.50. 

From 3. international symposium of plasma physics on heat- 
ing in torodial devices; Varenna, Italy (6 Sep 1976). 

Anomalous heating was studied on a well-controlled low- 
density plasma subjected to short microwave pulses. Absorption 
measurements along with parametric instabilities are described. The 
influence of intense ac electric fields on the electron-ion collision 
rate in the plasma is also discussed. (MOW) 


23637 (LA-UR—76-2010) Kinetic approach to plasma end loss 
from linear devices. Dreicer, H. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1976. Contract W-7405-ENG-36. 28p. (CONF-760958—3). 
Dep. NTIS $4.00 


From 3. international symposium of plasma physics on heat- 
ing in torodial devices; Varenna, Ital aly (6 Sep 1976). 

A first step in the direction of a kinetic approach to end loss 
has been presented. This approach brings to light some fundamental 
processes not uncovered by the magnetohydrodynamic or guiding 
center approach. Attention was focused on the basically transient 
phenomenon in a way that describes the quite different behavior of 
collision dominated and collisionless ions, but ignores the magnetic 
nozzle effects near the ends of the system. The treatment illuminates 
some of the roles played by the parameter 1/sub ii//L, and suggests 
the direction for more detailed investigations. End loss from linear 
systems is a very many faceted problem. Kinetic effects, magnetic 
effects, heat flow, etc. are all intermixed, and it will require a strong 
long term experimental and theoretical program to unravel all of its 
mysteries. 


23638 (ORNL/TM—5361) Impurity beam-trapping instability in 
tokamaks. Hogan, J.T.; Howe, H.C. (Oak Ridge National Lab., 
we ae (USA)). Dec 1976. Contract W-7405-ENG-26. 25p. Dep. 


The sensitivity of neutron energy production to the trapping 
by impurities by injected neutral beams is considered. The beam- 
trapping process is affected by inherent low-Z contamination of the 
tritium plasma, by the species composition of the neutral beam, and 
by the entrance angle of the beam. The sensitivities of the process 
are compared to these variables and to the variation with wall 
material. One finds that use of a low-Z, low sputtering material 
could retard a possible beam trapping instability. 


23639 (PPPL—1309) ICRF heating in large tokamaks. Hosea, 
J.C. (Princeton Univ., N.J. (USA). Plasma Physics Lab.). Nov 1976. 
Contract E(11-1)-3073. 18p. (CONF-760958—6). Dep. NTIS $3.50. 
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From 3. international symposium of plasma physics on heat- 
ing in torodial devices; Varenna, Italy (6 Sep 1976). 

When projected to PLT-size tokamaks, the preliminary re- 
sults for @ ~ 2w/sub ci/ fast wave heating obtained in the ST and 
ATC tokamaks indicate that very efficient heating of the central 
plasma region as opposed to the surface region should ensue when 
the rf energy is suntably coupled to the plasma waves. Ion banana 
orbit losses become negligible and a large number of propagating 
waves are available so that the radial rf energy disposition pattern 
can be properly selected at last. It is vital to the potential use of 
ICRF (Ion Cyclotron Range of Frequencies) rece b in reactor scale 

lasmas that surface heating be controlled and minimized relative to 
| a the plasma core. A demonstration that this is ible in 
existing large tokamaks is essential to the development of the ICRF 
heating schemes for reactor use. Projections to TFTR and larger 
devices are considered briefly. 


23640 (UCRL—78217) Neutral beam injection into mirror ma- 
chines. Hooper, E.B. Jr. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). Aug 1976. Contract W-7405-ENG-48. 1 Ip. 
(CONF-760958—2). Dep. NTIS $3.50. 

From 3. international symposium of plasma physics on heat- 
ing in torodial devices; Varenna, Italy (6 Sep 1976). 

Neutral injection into 2XIIB has started and sustained a hot 
ion plasma of n/sub h/ = 10'* - 10'* cm~* and anti E/sub i/ = 9 to 
14 keV. The experiment and its interpretation are discussed. 


23641 (UCRL—78623) High efficiency neutral beams for reac- 
tors and advanced experiments. Hooper, E.B. Jr. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Aug 1976. Contract 
W-7405-ENG-48. 12p. (CONF-760958—1). Dep. NTIS $3.50. 

From 3. international symposium of plasma physics on heat- 
ing in torodial devices; Varenna, Italy (6 Sep 1976). 

The constraints on neutral beam systems are analyzed, with 
particular attention to power and gas efficiency. The status of 
development to meet these constraints is discussed, and a conceptual 
injector for reactors described 


23642 Cyclotron resonance heater for plasma contained in a 
torus. Nagao, Shigeo; Dodo, Taro. (to Hitacht Ltd.). Japanese Patent 
1975-13,077/B/. 31 Jul 1970. 4p. (In Japanese). 

Cyclotron resonance heater coils are helically wound around 
a toroidal coil for confining a plasma so as to cross the lines of 
magnetic force which confine the plasma and is connected to an rf 
power source, the frequency of which is equal to that of a cyclotron 
motion of ions in the confining magnetic field. Thus, the ions 
including ions at the vicinity of the center of the toroidal coil can be 
effectively heated in resonance. Furthermore, the ions existing in a 
region constantly distant from the center of the toroidal coil can be 
selectively heated by this heater by changing the rf power source 
frequency. 


23643 Numerical study of the heating of a plasma. Boujot, J.P. 
(Compagnie Internationale de Services en Informatique, Essonne, 
France). pp 98-104 of In Proceedings of the fourth international 
conference on numerical methods in fluid dynamics. New York; 
Springer-Verlag Inc. (1975). 

From 4. international conference on numerical methods in 
fluid dynamics; Boulder, CO, USA (24 Jun 974). 

A mathematical treatment of the behavior of a toroidal 
eee strongly heated by a current discharge is presented. 

agnetohydrodynamics is the underlying basis for the study, with 

the plasma considered as a perfect incompressible fluid. In particular, 
a method of solving the Maxwell equation in the MHD system in 
two-dimensional space is expounded. An existence theorem is formu- 
lated from a weak formulation of the problem in suitable functional 
spaces; this formulation is not directly usable numerically. A second 
functional formulation is therefore constructed using Stokes’ formu- 
la. An approximation by finite elements is also presented, whereby 
~~ gaan naacaas weak formulation is replaced by a discretized 
problem. 


23644 (LA-tr—76-33) Ultimate capabilities of the ecg 5 ther- 
monuclear target heating by high-power multichannel laser radiation. 
Basov, N.G.; Danilov, A.E.; Krokhin, O.N.; Mikhaylov, Yu.A.; 
Sklizkov, G. V. Fedotov, SI. (AN SSSR, Moscow. Fizicheskij 
Inst.). 1976. Translation of Preprint 30. 26p. Dep. NTIS $4.00. 
The problem of realization of the timate capabilities of 
spherical thermonuclear target heating by high-power system 
radiation is considered in the work. The practically achievable 
parameters of laser radiation are taken into account here. For a laser 
system with a series-parallel amplifier cascade configuration, rela- 
hoe have been v9 7 which pe’ the effect of the target and 
laser parameters on the maximum possible laser pulse energy in 
spherical heating to be analyzed. A comparative analysis of laser 
systems with various configurations and active medium size, as a 
function of the quality of the optical surfaces, is presented. It is 
shown that there are limitations on the maximum laser energy, due 
to the type of target, the laser installation scheme and the quality of 
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the optics used in the laser. The results 

construction of the high-power DELFIN laser installation, with 
maximum radiation energy approximately 10 Ll. for a light pulse 
duration of a nanosecond. 


23645 Plasma instabilities in ion cyclotron 
iya, K.D.; Lominadze, D.G.; Sizonenko, V.L.; S 
sicotechnical Institute, Academy of Sciences of 


Aburdzhan- 
jv, K.N. (Phy- 
Ukrainian SS) 


R, 
wo Sov. Tech. Phys. an (Engl. Transl.); 2: No. 2, 40-41(Feb 


23646 Electrostatic ion cyclotron waves: plasma heating, frequen- 
cy shifts and linewidths. Benford, G. (California Univ., Irvine (USA). 
Dept. of Physics). J. Plasma Phys.; 15: No. pt.3, , 431-46(Fun, 1976) 
Ion cyclotron waves cannot be q y in Q- 
machine ex ts because the electron distribution function does 
not have time to flatten while electrons pass 
volume. A turbulently dissipati 
is invoked to explain the 
qualitative picture of the important nonlinear features and their 
implications for ig experiments is given. 
lica’ fe eee eee The turbulently 
dissipative mode’ eee 
description of the mode linewidths in steady-state drionn 
bulent resistivity is calculated and found to be 
= to the classical value. Implications for further woe bm 
are discussed. 


23647 Density and lifetime measurements in the KEMP II elec- 
tromagnetic trap. Stansfield, B.L.; Larsen, J.M.; Bergevin, B.; Cou- 
ture, P.; Gregory, B.C. (Quebec Univ., Varennes (Canada). Ener, 
Research — Can. J. Phys.; 54: No. 18, 1856-1861(15 Sep 197 

refs. 

The temporal evolution ot eto amy in rept 
be pane electromagnetic been measured. The is 

roduced by ionization of a aaeet oon ty «ote ai 

beam. The ay Ee ye density is measured by a microwave interfero- 
meter (8 G ), and the particle lifetime by the density decay after 
the interruption of the beam pulse. These measurements show that 
reasonably dense (approximately 4 x 10"! cm™*) can be 
confined for the order of a millisecond. Apparently the effect of 
residual ionization becomes important in the decay phase, due to the 
high electron energies (approximately 2000 eV). 


23648 Observation of parametric instabilites in lower-hybrid 

radio-frequency heating of tokamaks. Porkolab, M.; Pe a S.; 

Hooke, W.M.; oe R.W.; Nagashima, T. Physics Labo- 

ratory, Princeton Universi ity, Princeton, New Jersey 08540). Phys. 
Rev. ~~ 38: No. 5, 730-2336 Jan 1977). 

ented which show that during 

of the Princeton A tegen 

instabilities 


-—— % 
culled, wed he ton techy aaithens eal On 
parametric spectra. A theoretical interpretation 
instabilities is presented. (AIP) 


resistive kink modes in the tokamak. 


the parametric 


ratory, a Princeton, 
Rev. Lett.; 38: No. M4 234-237(31 Jan 1977). 

current profiles are shown to be capable of provid- 
ing simultaneous stability against all resistive kink modes in the 
tokamak (AIP) 


PLASMA DIAGNOSTICS 
REFER ALSO TO CITATION(S) 23824, 23835, 23836 


Villsceuve Saint Georges Cremee)); Kuswa, G.W. Enon 
— and Development Administration, Washington, D.C. SA). 
1 

From Advisory group meeting on experimental aspects of 
laser and electron-beam produced thermonuclear plasmas; Trieste, 
Italy (25 Aug 1975). 
Published 


in summary form only. 
In Experimental aspects of laser and electron-beam produced 


23651 re Tian eines Se eeteaiinas Ripa test 
spony of Bae goes Se the nanosecond regime. Behn, R. 
(Stuttgart Univ. (TH) (Germany, F.R.). Inst. fuer Plasmaforschung). 
1975. 67p. (In German). INIS. 

31 figs.; 17 tabs.; 17 refs. 

The demand for 
e.g., in laser i 
it would not be 


multichannel spectrometers raised, 
diagnostics, the question 
© seid Ue tel lame ecveien 


is method is particularly suitable for the investigation of short 
light pulses. fa ee Sas Soe be comend ne Se ae 
dheove © coor abramete'ts bart addition to light 
another advantage in that only one detector is 
analysis, thus eliminating calibration problems. 
the report, emission spectres of different dye laser 

versions are presented and explained. 
from the 


— pei eased + png Rayleigh scattering 
Wrobel, W.G. (Max-Planck- 


sane foer Plasmaphysic Garching/Muenchen (Germany, F.R.)). 
May DS figs oe re (in me INIS. 


In fusion + the background of neutral hydrogen in 
the plasma determines the le and energy balances. Regrettably, 
there is no reliable way of measuring the local neutral gas density 
and temperature, but resonant scattering is a ep ge This 
paper describes scattering experiments in model 
tunable dye laser in the vicinity of emission lines. By scatterin 
resonantly at the Ha-transition, a laser intensity of about 1 kW/cm 
A saturated the scattering intensity, the lower detection limit being 

10*° particles cm~*. In spite of this high sensitivity, resonant scatter- 
ing is not applicable if the plasma becomes optically thick. In this 
very case, Rayleigh scattering in the vicinity of an emission line can 
be applied to advantage. By scattering from excited helium atoms 
near the 587.6 nm line, the spectral of the scattering 
cross-section and the degree of polarization were measured. The 
scattering cross-section is up to six orders of magnitude as large as 
the Thomson cross-section, its spectral dependence corresponding to 
a Lorentz function, as theory predicts. Theoretical conclusions show 
that the Rayleigh cross-section is not influenced by collisions in the 
plasma. The scattered light is only partially polarized, in agreement 
with a quantum-mechanical calculation. These experiments demon- 
strate that in a hot plasma, measurement of the temperature of the 
neutral gas background is feasible by scattering from excited atoms. 
For density measurements of the atomic hydrogen in a fusion 

plasma, the scattering must be performed at the Lyman a-line (121.6 
om). On the basis of the results of this work, the necessary La- 
intensity can be estimated. It should be possible to produce it by 
frequency multiplying the output of powerful dye lasers. 


23653 (KFTI—75-2) Submillimeter interferometers for plasma 
diagnostics. Berezhnyi, V.L.; Kononenko, V.I. (AN Ukrainskoj SSR, 
Kharkov. Fiziko-Tekhnicheskij Inst.). 1975. 19p. (In Russian). INIS. 

7 refs.; 7 fi 

Mach Rozhdestvensky, Michelson and three-mirror interfero- 
meters with the HCN submillimeter laser (lambda=0.337 mm) as a 
light source have been constructed for measuring electron density in 
the plasma devices. Results of investigation of the interferometer 
operation in a laboratory for measuring plasma density of electrode- 
less induction discharge are given. It is shown that in order to reach 
the ———* of measured densities from 10** to 10** cm ~%, the tempera- 
ture of electrons with density above 10'* cm™ 3 must be above 
10 eV. fread addition to measuring density, the interferometers can be 
used for determining frequency of collisions and electron tempera- 
ture in the range 0.1-10 eV. A comparative estimates of the response 
time for the three-mirror interferometer has been carried out. 


23654 ee ee User's manual for ODDBALL, 
ORMAK device data base Lukasiewicz McGeaf- 
fey, R.W. (Oak Ridge National Lab., Tenn. _— Jan 1977. 
Contract W-7405-ENG-26. 53p. Dep. NTIS $4.50 
ODDBALL, ORMAK Device Data Base Analyzing Luka- 
siewicz Language was developed to manipulate vector data interac- 
tively. To accomplish this reverse Polish Notation was adopted, a 
generous variety of vector commands, and plotting capability have 
been included. Also, the user is able to write, execute, and store 
ODDBALL programs (command strings). ODDBALL is written in 
PDP-10 FORTRAN and uses the Tektronix plotting packages. It is 
easily adaptable to meet the specific needs of a given 2 tyeae fe gpg 
rey ig (Oak Ridge Tokamak) data base at ORNL, and yet can 
Soctedantaiaied ceria ured 


(ORO—3393-8) my pees light scattering and spec- 
ey plasma diagnostics. Final report, April 1, 1 
4. Griem, H.R. (Maryland Univ., College Park (USA). Dept. 
phn and Astronomy). 1976. Contract E(40-1)-3393. 8p. Dep. 
NTIS $3.50. 

A low stored energy but large bore theta pinch and several 
other plasma devices served as controlled sources of impurity line 
radiation, or were the objects of light scattering studies with ruby 
and (tunable) dye lasers. The research resulted in measured values 
for collisional excitation and ionization rate coefficients for ions of 
ee ONG Se, ie, cnaes ee eS ee 
identifications. The program also made essential contributions to a 
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number of other diagnostic methods, notably to the measurement of 
turbulent electric fields by emission spectroscopy or (tunable) laser 
scattering, and to the cooperative light scattering on dense p 
Results were obtained for the ion dynamics, plasma heating and post 
implosion resistivity in the large bore theta pinch. 


23656 (UCRL—78084) X-ray instrumentation in the LLL Laser- 
Fusion Program. Koppel, L.N. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 23 Jun 1976. Contract W-7405-ENG-48. 
25p. (CONF-760832—22). . NTIS $4.00. 

From 20. annual SPIE technical symposium; San Diego, 
California, United States of America (USA) 03 Aug 1976). 

The LLL Laser-Fusion Program includes an active experi- 
mental effort to measure the distributions in energy, space and time 
of pulses of soft x-rays (.2 to 10 keV) radiated by laser-induced 

plasmas. Requirements for high resolution in these measurements 
eee reclude the use of conventional x-ray diagnostic techniques. 
The following examples from our pro of advanced x-ray instru- 
ment development are described. (1) Wavelength-dispersive spectro- 
phs with fractional-electron volt resolution at several keV and 
imaging systems with 3 micron resolution over a 100 micron source. 
(2) Advanced solid state x-ray sensors that recover data from these 
instruments in a more expedient manner than mm me film. (3) 
Microcomputer-controlled stand-alone spectrograph data systems 
and minicomputer-based ere systems that can deal with the 
large array of data generated by the high resolution instruments. (4) 
An electrostatically-deflected x-ray streak camera with moderate 
spectral and spatial resolution and a timing resolution of better than 


15 ps. 


23657 (UCRL—78427) Measurement of high energy ions. 
Glaros, S.S.; Tirsell, K.G.; Rupert, V.C.; Catron, H.C.; Slivinsky, 
V.W. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 15 Sep 1976. Contract W-7405-ENG-48. 20p. (CONF- 
761108—14). Dep. NTIS $3.50. 

From Plasma bby ysics meeting of the American Physical Soci- 
ety; _ ifornia, United States of America (USA) (15 

Ov 

The current interest in fast ions has prompted the design of a 
new time-of-flight ion spectrometer which measures the high energy 
ions from a laser produced plasma. A magnet was used to te 
the ions from the intense background of electrons, x-rays and scat- 
tered light. The design of the instrument is wide band so that ions 
with energies 0.03 to 3000 keV/amu can be measured. Results from 
—_ Sa on the LLL ARGUS laser facility will be , 

fast ion spectrum is dovetailed with the spectrum of the 

pwn ions collected by Faraday cups and thus provides a measure- 
ment for the total see A carried by ions. The charge to mass ratio 
of the ions can be calculated from the spectrometer output. 


23658 (UCRL—78427(Rev.1)) Measurement of high energy 
ions. Glaros, S.S.; Tirsell, K.G.; Rupert, V.C.; Catron, H.C.; Sli- 
vinsky, V.W. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 9 Nov 1976. Contract W-7405-ENG-48. 22p. (CONF- 
761108—17). Dep. —_ $3.50. 

From Plasma = ysics meeting of the American Physical Soci- 
ety; San Francisco, ifornia, United States of America YUSA) (ais 
Nov 1976). 

The current interest in fast ions has prompted the design of a 
new time-of-flight ion spectrometer which measures the high energy 
ions from a laser produced plasma. A magnet was used to te 
the ions from the intense background of electrons, x-rays and scat- 
tered light. The design of the instrument is wide band so that ions 
with energies 0.03 to 3000 keV/amu can be measured. Results from 

target experiments on the LLL ARGUS laser facility will be 
sented. The fast ion spectrum is dovetailed with the spectrum of the 
slower ions collected by Faraday cups and thus provides a measure- 
ment for the total —— carried by ions. The charge to mass ratio 
of the ions can be calculated from the spectrometer output. 


23659 (UCRL—78429) Holographic interferometry of laser 
fusion targets at 2660 A. Coleman, L.W.; Attwood, D.T.; Sweeney, 
D.W. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). Sep 1976. on W-7405-ENG-48. 8p. (CONF-761108— 
12). . NTIS $3.50. 
rom Plasma Bhysics meeting of the American Physical Soci- 
ety; — ifornia, United States of America (USA) (15 
OV 

Holographic interferometry at 2660 A has been used to study 
emer blowoff from 80 micron diameter laser fusion targets. Scale 
engths of 11 microns, measured with 1 micron spatial resolution, are 
recorded at 7 x 10° e/cc after 800 psec of hydrodynamic expansion. 
These results — much steeper density gradients at peak irradia- 
tion intensity. The observed fringe pattern is strongly dependent on 
interferometric imaging, as expected for strong transverse gradient 
refractive media. Signi icant ee sovonig errors, Which might occur 
in a single image classical interferometer, are avoided with this 
holographic technique. 


23660 Calculation of the electron-energy distribution function 
from probe responses by the regularization method. Volkova, L.M.; 
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Deviatov, A.M.; Mechenov, A.S.; Sedov, N.N.; Sherif, M.A. 

(Moscow State Univ.). Vestn. Mosk. Univ., Ser. III. Fiz. Astron.; 16: 
371-374(1975). (In Russian). 

It is noted that use of the regularization method has been 

oe pe for calculating the electron-energy distribution function at 

energies in the positive column of a gas discharge on the basis 

of plasma-probe responses. A series of model problems is solved to 

determine the effectiveness of this technique. The results show that it 

is completely feasible to use this technique for the present purpose. 


23661 Measurement of probe current fluctuations in a plasma 
ag Bugrova, A.I.; Versotskii, V.S.; Krasnenkov, M.A.; Kubarev, 
u.V. (Moskovskij Inst. Radiotekhniki, Ehlektroniki i Avtomatiki 
cuss) Teplofiz. Vys. Temp.; 13: No. 2, 431-433(Mar 1975). (In 
Russian 
Published in summary form only; for English translation see 
the journal High. Temp. 


23662 M plasma temperature with an enthalpy probe. 


easuring 
Dresvin, S.V.; Klubnikin, V.S. oe Politekhnicheskij Inst. 
acre | Teplofiz. Vys. Temp.; 13: No. 
Russian 


2, 433-435(Mar 1975). (In 


ian). 
Published in summary form only; for English translation see 
the journal High. Temp. 


23663 Plasma parameter estimation according to the intensity of 
laser radiation scattered at different angles. Karpov, O.V.; Yurchuk, 
E.F.; Petrov, G.D. (Vsesoyuznyj Nauchno-Issledovatel’skij Inst. 
Fiziko-Tekhnicheskikh i Radiotekhnicheskikh Izmerenij, Moscow 
(USSR)). Teplofiz. Vys. Temp.; 13: No. 2, 435-438(Mar 1975). (In 
Russian). 

12 refs., published in summary form only; for English transla- 
tion see the journal High. Temp. 


23664 90 deg Thomson scattering apparatus for the Alcator 
device. Ascoli Bartoli, U.; Brusadin, A.; Cecchini, A.; De Angelis, 
A.; Garosi, F.; Grilli, E.,; Marchetii, R.; ’Marconero, R; Pieroni, L.; 
Segre, S.E. (Comitato Nazionale per Energia Nucleare, Frascati 
= Lab. Gas Ionizzati). Nuovo Cim., B; 30: No. 1, 87-107(11 Nov 
1 

The strulight on the plasma of the ture and performance of 
the apparatus built for the measurement of electron temperature and 
density by means of Thomson scattering of laser light are described. 
Some measurements are reported. 


23665 Analytical derivation of the H.F. electrostatic 

created by an oscillating point source in a streaming water-bag plasma. 
Michel, E “CRPE, Orleans (France). Dept. P.C.E.). J. Plasma 
Phys.; 15: No. pt.3, 395-408(Jun 1976). 

The possibility of measuring the drift velocity of a thermal 
plasma with an H.F. quadrupole 3 is demonstrated. The plasma 
is assumed to be isotropic and collisionless. A hydrodynamic model 
is used without shee aed assumptions on the magnitude of the drift 
velocity, which can be made smaller or larger than the thermal 
velocity. Some curves are presented for velocities parallel or anti- 
parallel to the emission-reception axis of the probe. 


23666 Analytical study of crossed atom-laser beam plasma diag- 
nostics. Nygaard, K.J. (Stichting voor Fundamenteel Onderzoek der 
Materie, Amsterdam (Netherlands). Instituut voor Atoom en Mole- 
cuulfysica). J. Plasma Phys.; 15: No. pt.3, 381-388(Jun 1976). 

A new method using cr laser and atom beams within a 
plasma is Fi m of determining the electron density with a spatial 
resolution of 1 mm and a time resolution of 2-5 nsec. The measure- 
ment is done in the forward direction of the atom beam and is to a 
first approximation independent of electric and magnetic fields inside 
and outside the plasma region. A calculation is carried out for a 
neutral cesium beam probing a fully ionized hydrogen plasma. It is 
pointed out that a laser beam can also be combined with available 
ion beam diagnostics. 


23667 X-ray pera investigation of the spatial 
of the heated by 10°" sec 
Bayanov, V.L,; Gulidov. 'S. S.S.; Mak, A.A.; ag G.V.; 
Sobel'man, I.1.; Starikov, A. D: Chirkov, VA. Lebedev 
Physics Institute, Academy of Sciences of the USSR, biaaen Sov. 
J. Quant. Electron. (Engl. Transi.); 3: No. 10, 1226-1233(Oct 1976). 
laser plasma was generated by pulses of ~5 x 10° W/cm? 
intensity and tau~ 10~*° sec duration. The x-ray emission spectra of 
this plasma were recorded in the spectral range 3—18 A. The 
apparatus ree made it possible to record the pro- 
duced by a single laser flash and its resolving power was high (A/ 
4A ~ 5000). The relative intensities of the lines due to helium-like and 
hydrogen-like ions were used in the determination of the electron 
temperature T/sub e/ and electron density N/sub e/ in the plasma. 
The distribution of the x-ray emission of a magnesium plasma 
was with a resolution of 25 py. The laser radiation was 
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Pret on.» pass een al nee In both cases the values of 
T/sub ¢/, N/sub e/, and of the Stark and Doppler b ings of 
several lines (T/sub e/ was found from the relative intensities of the 
lines and N/sub e/ from the relative intensities and Stark broaden- 
: ey determined as a function of the distance to the target. 


23668 Measurement of the velocity of plasma by means of a total- 
head pressure probe. Pakhomov, E.P.; Yartsev, I.M. (High-Tem - 
ture Institute, Academy of Sciences of the USSR). High Temp. 
(USSR) (Engl. Transl.); 14: No. 3, 531-536(Nov 1976). 

A method of determining the effect of the viscosity of the 
incident flow on the readings of total-head pressure p in a 
steady-state laminar plasma flow is described, and the results of an 
experimental determination of the corresponding corrections are 
presented. The calibration method is based on extrapolating the 
readings of the probe to Reyieldsoo. It is shown that, on using ihis 
method, the corrections for the shadowing (perturbation) of the flow 
by the probe and for the displacement of the effective center of the 
probe in a nonuniform plasma flow under typical experimental 
conditions may be neglected. (AIP) 


23669 Improvement of contact methods of heat flux measure- 
ment. Polyakov, S.P.; Ryazantsev, O.V.; Tverdokhlebov, V.I. 
(Dnerpropetrovsk oes Institute). High Temp. (USSR) (Engl. 
Transl); 14: No. 3, 543-547(Nov 1976). 

A new method is proposed for determining local values of 
heat flux from jets of hot gases to a calorimetric probe of special 
form. Results are presented where this method is applied to an air 
plasma jet. For comparison, results obtained in the same conditions, 
using some other well-known methods are given. The paper exam- 
ines the possibility of obtaining plasma parameters directly from heat 
flux values measured by unsteady calorimeters (sensor with a linear 
ape or a dynamic thermocouple), located in a plasma jet. 

A 


PLASMA KINETICS - GENERAL 
REFER ALSO TO CITATION(S) 22377 


(CONF-761123—2) Compilation and evaluation of atomic 
and molecular data relevant to controlled clear research 


thermon 
needs: USA programs. Barnett, C.F. (Oak Ridge National Lab., Tenn. 


(USA)). 1976. Contract W-7405-ENG-26. 10p. Dep. NTIS $3.50. 

From Advisory group meeting on atomic and molecular data 
for fusion; Abingdon, Oxfordshire, United Kingdom of Great Britain 
and Northern Ireland (UK) (1 Nov 1976). 

The U.S. role in the compilation and evaluation of atomic 
data for controlled thermonuclear research is discussed in the fol- 
lowing three areas: (1) atomic structure data, (2) atomic collision 
data, and (3) surface data. (MOW) 


23671 (UCRL—78741) Plasma wall charge-exchange interac- 
tions in the 2XIIB magnetic mirror experiment. Stallard, B.W.; 
Coensgen, F.H.; Cummins, W.F.; Gormezano, C.; Logan, B.G.; 
Molvik, A.W.; Nexsen, W.E.; Simonen, T.C.; Turner, W.C. (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore Lab.). 1976. 
— W-7405-ENG-48. 14p. (CONF-761049—5). Dep. NTIS 

From International omgeies on | ommeley interaction; 
Julich, German, Federal Republic of (F.R. y) (18 Oct 1976). 

Plasma-wall interactions by charge-exchange wall bombard- 
ment in the 2XIIB magnetic mirror experiment are discussed. Ex- 
perimental measurements are modeled with a time t, radial 
density buildup calculation. A low-density plasma sufficient to help 
shield the hot interior plasma from cold-gas erosion, as required by 
the model, is measured. 


23672 Gas control unit for a plasma electron gun. Yasunaga, M. 
(to Mitsubishi Electric Corp.). Japanese Patent 1974-36,200/B/. 8 
Jun 1967. 3p. (In Japanese). 

A gas control unit in a plasma pe pe permits generation 
of electron beams less of the kind of gas used. unit is 
equipped with two control valves each installed in the outlet port of 
a gas supply source. One valve is used for the first gas which is 
suitable for inducing initial generation and the other for the second 
gas for continuous operation after generation. The unit is further 
provided with a gas supply device which supplies the electron 
with the first gas prior to generation and the second gas 
generation, and control equipment which controls the supply pres- 
eS Sek Gon & Oe SS oes ee oe ae 
senting to current of the electron gun power source circuit. 

unit overcomes conventional 
two dissimilar gases, one for generating a favorably shaped electron 
beam and the other for generating the beam, the latter gas being 
fairly expensive. 


23673 Epithermal x-ray emission in a TM-3 Tokamak. Alikaev, 
V.V.; Bobrovskii, G.A.; Razumova, K.A. (Inst. of Atomic Energy, 
Moscow). Fiz. Plazmy; 1: 556-562(1975). (In Russian). 


lems related to employing 
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Accelerated electrons produced in a toroidal electric field 
give rise to epithermal x-ray emission from the plasma. In addition to 
continuum emission, it contains a characteristic emission from impu- 
rity ions. An attempt is made to determine the number of accelerated 
electrons and the part of the toroidal current carried by them from 
the line intensities of the characteristic emission. 

23674 Breakdown of a gas within a Tokamak. Abramov, V.A.; 
Pogutse, O.P.; Yurchenko, E.I. (Inst. of Atomic Energy, Moscow). 
Fiz. Plazmy; 1: 536-545(1975). (In Russian). 

The initial phase of discharge development in a Tokamak is 
studied analytically, assuming that the electron produced by ioniza- 
tion of a neutral gas undergoes continuous acceleration. The time 
required for the formation of a prescribed electron density is calcu- 
lated as a function of the neutral gas density and the parameters of 
the electric eddy field. The mechanism responsible for the plasma 
drift toward the wall is studied, showing that the drift time is defined 
by a peculiar inertial plasma flow and that it is independent of 
whether the chamber walls are dielectric or metallic. A breakdown 
criterion is formulated for a toroidal system. 


23675 Interaction between ions through an intervening system 
(neutral gas) and the problem of the existence of a particle cluster 
maintaining itself by intrinsic forces. Vlasov, A.A.; Yakovlev, M.A. 
(Moscow State Univ.). Vestn. Mosk. Univ., Ser. Ill. Fiz. Astron.; 16: 
332-341(1975). (In Russian). 

The presence and magnitude are determined of an interaction 
force between ions in a partially ionized plasma. This interaction is 
achieved by the exchange of phonons present in the neutral gas of 
the partially ionized plasma. The distribution of external and electro- 
static force fields within a spherically symmetric particle configura- 
tion is found using a nonlocal-statistical approach. It is proven that 
this configuration is stable with respect to bulk perturbations. 


23676 Research of high-temperature plasma and of controlled 
thermonuclear reaction. Krlin, L. Pokroky Mat., Fyz. Astron.; 21: No. 
1, 22-38(1976). (In Czech). 

A survey is given of the main problems of high-temperature 
plasma physics. The knowledge is summed up on reserves of fission- 
able materials and raw materials for nuclear fusion, and methods of 
plasma confinement and heating. The basic theoretical consider- 
ations are presented on plasma behaviour, the current state of theory 
and experiment and prospects of future development. 


23677 Ionization in a dilute low-temperature plasma in the pres- 
ence of a solid phase and alkali-metal component. Luk’yanov, G.A. 
(Leningrad Mechanical Institute). High Temp. (USSR) (Engl. 
Transl.); 14: No. 3, 420-426(Nov 1976). 

Ionization in a two-phase low-temperature plasma in the 
presence of an alkali-metal component is considered. Thermonic 
emission and surface ionization and recombination, in addition to 
volume ionization and recombination processes, are taken into ac- 
count. Relations that determine the degree of ionization and mean 
charge of the solid particles are obtained. The distinctive features of 
ionization kinetics in a two-phase plasma are illustrated by the 
example of thermodynamically nonequilibrium expansion. (AIP) 


23678 Theory of strongly correlated charged-particle systems: 
Plasma turbulence and high-density electron liquids. Ichimaru, S. 
(Department of Physics, University of Tokyo, Bunkyo-ku, Tokyo, 
Japan). Phys. Rev., A; 15: No. 2, 744-754(Feb 1977). 

A unified theory is developed for describing dynamic and 
static properties of strongly correlated charged-particle systems, 
such as a high-density electron liquid and a strongly turbulent 

lasma, for which the correlation (or fluctuation) energy is compara- 
ble in magnitude to the kinetic energy. Based on the microscopic 
Klimontovich formalism, a systematic renormalization of the single- 
— propagators is carried out and vertex corrections arising 
rom strong correlations are taken account of. The resulting theory 
is examined, and found to be satisfactory, in the light of a number of 
rigorous criteria, such as explicit inclusion of statistical modification 
effects in the single-particle orbits, dynamic modification of effective 
particle interactions brought about by strong correlations, frequen- 
cy-moment sum rules of the dielectric response function, and repro- 
duction of exact results known in the static properties of the electron 
iquid; the theory is thus valid for all wave numbers and frequencies. 
ith the aid of a velocity-average approximation, we show that the 
result can be expressed in a simplified form which still satisfies those 
criteria. Its relation with the polarization potential model in the 
theory of condensed matter is thereby noted; explicit expressions for 
the scalar and vector polarization potentials, the wave-number- 
dependent effective mass, and the collisional contribution to the 
response function are obtained. (AIP) 


23679 Perturbation approach to the classical one-component 
plasma. Ceperley, D.M.; Chester, G.V. (Laboratory of Atomic and 
Solid State Physics, Cornell University, Ithaca, New York 14850). 
Phys. Rev., A; 15: No. 2, 755-764(Feb 1977). 

The two-particle correlation function for the classical one- 
component plasma in the high-density fluid phase is calculated from 
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the correlation function of a short-range reference ge by a 
urbation method based on the hypernetted chain equation 

fHN NC). It is shown that the long-wavelength correlations are cor- 

rectly described by this method. A technique for extending g (r) to 

infinity is shown to be valid and useful. e results are in excellent 

agreement with those obtained from the “Ewald image” Monte 
lo method. (AIP) 


23680 Direct measurement of broad spectral electromagnetic 
wave energy generated by an intense relativstic electron beam. Efthi- 
mion, P.C.; Schlesinger, S.P. (Plasma Physics Laboratory, Columbia 
University, New York, New York 10027). Appl. Phys. Lett.; 30: No. 
6, 259-261(15 Mar 1977). 

A direct determination is made of the total power radiated in 
a single pulse, { P (w) da, by an intense relativistic electron beam 
cyclotron maser configuration as a function of applied magnetic 
field. The existence of other possible instabilities over a broad 
spectral range notwithstanding, the total output is dominated by the 
maser instability occurring at the relativistic cyclotron resonance 
magnetic field. The results for two different anode-cathode spacings, 
correspondi ng qu qualitatively to cold and warm beam conditions, are 
presented an mpared. A possible explanation accounting for the 
existence of high power noise radiation at low magnetic fields for the 
warm beam case is discussed. (AIP) 


PLASMA KINETICS - EXPERIMENTAL 


23681 (INIS-mf—3182) Experiments on toroidal inductively 
coupled alternating-current gas disc . Lok, J. (Rijksuniversiteit 
Utrecht (Netherlands)). 12 Apr 1976. 91p. INIS. 

a Also published as Rijnhuizen-76- 4; 47 refs., 48 figs., 1 app., 4 
tables. 

This report is on an experimental study of a toroidal, induc- 
tively coupled a.c. gas discharge sustained at pressures roughly 
between one tenth ‘of a Torr and some tens of Torrs. After break- 
down is obtained at low pressure, additional gas is let in. The energy 
is inductively coupled into the electrodeless discharge by means of 
an iron core transformer of which the toroidal plasma column is the 
secondary winding. The power dissipated in the plasma is between 
80 and 260 kW and is delivered by a motor-generator system at a 
frequency of 8 kHz for times up to 2 seconds. A toroidal magnetic 
field of 0.5 T maximum can 4 supplied in a short pulse. Five 


different oy (hydrogen, deuterium, helium, argon, and nitrogen) 
ep 


are used. ressure range in which the discharges are sustained is 
specified, and the dynamic current-voltage characteristics are given 
for different pressures. Some BS ical streak pictures with simulta- 
neously obtained poem ede e time behaviour of the discharge 
current and of the loop voltage are Saves for the initial phase - at 
low pressure - of the discharge. The shape and the position of fully 
developed discharges at various pressures are discussed on the basis 
of photographic observations. The temperature of hydrogen plasmas 
is derived both from the electrical conductivity and from the emis- 
sion of line radiation. The values of the temperature obtained in 
these ways differ in magnitude and in time behaviour. A possible 
explanation of the discrepancy can be obtained in terms of ex ion 
and contraction of electron density and temperature profiles ine a 
period of the discharge current, if it is taken into account that the 
main part of the light emission always originates from the outer 
colder regions of the plasma. In a somewhat different pressure 
regime, this picture is confirmed by microwave measurements. 


23682 (UCRL—78446) Measurement of the widths of emission 
lines from laser produced plasmas. Richards, L.M.; Slivinsky, V.W.; 
Eckels, J.D.; Glaros, S.S. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 15 Sep 1976. Contract W-7405-ENG-48. 
28p. (CONF-761 Dep. NTIS $4.00. 

From Plasma ety ysics meeting of the American Physical Soci- 
ety; San Francisco, ifornia, United States of America (USA) (15 
Nov 1976). 

The targets used for the creation of laser produced plasmas 
often contain sodium, silicon and other period 3 elements. Tempera- 
ture and density information can be inferred from detailed study of 
the characteristic radiation from pone elements. The resolution 
capabilities of crystal spectro; —_ designed to look at such target 
radiation are discussed. Data from several types of spectrographs are 
compared. The fine structure of the hydrogen and helium-like silicon 
lines are used to illustrate spectrograph resolution. A spectrograph 
for — weak characteristic radiation near 1 keV due to 
plasma which has been compressed with a spherical irradiation 
system is discussed. 


23683 Electron energy balance in a glow-discharge plasma. 7. 
denov, A.A.; Vitshas, A.F.; Gerts, V.E.; Naumov, V.G. (I. V 
Kurchatov Institute of Atomic Energy). High Temp. (USSR) (Engl. 
Transl.); 14: No. 3, 403-410(Nov 1976). 

The power balance of a glow discharge in air has been 
studied experimentally. Information about the cross section for vi- 
brational—translational relaxation of nitrogen on water and about 
the cross section for electron impact excitation of rotational states of 
the nitrogen molecule is derived from these measurements. (AIP) 
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PLASMA KINETICS - THEORETICAL 


23684 (CONF-760935—48) Impurity control in near-term toka- 
mak reactors. Stacey, W.M. Jr.; Smith, D.L.; Brooks, J.N. (Argonne 
National — aA > Oct 1976. Contract W-31-109-ENG-38. 
20p. Dep. NTI 

From > pea meetin; 
nuclear fusion; Richland, W 
(USA) (21 Sep 1976). 

Several methods for reducing impurity contamination in near- 
term tokamak reactors by modifying the first-wall surface with a 
low-Z or low-sputter material are examined. A review of the sputter- 
ing data and an assessment of the technological feasibility of various 
wall modification schemes are presented. power performance of 
a near-term to! reactor is simulated for various first-wall sur- 
face materials, with and without a divertor, in order to evaluate the 
likely ae of plasma contamination associated with these surface 
materials 


23685 Ba ag seating Models for impurity production and 
transport in tokamaks. Hogan, J.T. (Oak Ridge National Lab., Tenn. 
(USA)). 1976. Contract W-740° -ENG-26. 15p. “ge NTIS $3.50. 

From International symposium on plasma wall interaction; 
Julich, Ger ..an, Federal Republi ic of (F.R. ae (18 Oct 1976). 

Models for the edge conditions which are commonly used in 
tokamak transport codes have been kept simple partly mam thas of a 
lack of data. A report is presented on an improved model for the 
particle and energy balance of e~, Hii, Hi0, Hei, H20, O°, O/sup (1 
yields 8)*/ in the plasma scrape-off region. Experiments should yield 
the needed data in the near future, and allow one to test the model. 
The diffusion of impurities has been studied with a neoclassical 
model. The role of ‘anomalous spreading’ of the impurity distribu- 
tion has been studied for the case of Fe. A model is presented for the 
expulsion of low-Z (oxygen) impurities for cases where q(0) greater 
than 1, but in which a large shear-free region is produced in the 
plasma core. 


23686 Fags geting Numerical yr of plasmas with 
smoothing in phase space and fil in time. Progress report, 1 
October 1975—30 Totediner 1976. Denavit, J. (Northwestern Univ., 
a (USA)). 1976. Contract EY-76-S-02-2200. 9p. Dep. 


on the technology of controlled 
ington, United States of America 


The research is directed toward the development and testing 
of new numerical methods for particle and fluid simulation of 
plasmas, and their application to physical problems of current signifi- 
cant to Magnetic Fusion Energy. ree} the past year, research on 
the project has been concerned with the a specific pres 
(1) numerical simulations of one- and two-d rae oad 
turbulence; (2) extension of the Lineal aaa particle simulation 
method to include weak collisional effects and Aa ea waves; (3) 
development of a computer simulation method to study ion ring 
stability; and (4) development of a simulation method for wave 
phenomena in toroidal plasmas in the drift-kinetic approximation. 


in. Foo ge FC—817) Classical analysis of impurity 

ular, R. (Association Euratom-CEA, Centre d'Etudes 
Necbance 2 Fontenay-aux-Roses, 92 (France). Groupe de Re- 
cherches sur la Fusion Controlee; CEA Centre d’Etudes Nucleaires 
de Fontenay-aux-Roses, 92 (France). Dept. de Physique du Plasma 
et de la Fusion Controlee). Apr 1976. 28p. INIS. 

An application of Braginskii's classical theory of particle 
transport to partially ionized plasmas in cylindrical geometry or 
toroidal geometry in the Pfirsch-Schlueter regime is presented. Par- 
ticular attention is given to the steady state, for which density and 
flux gy ore are determined, and the recycling phenomenon 
analyzed. Assuming coronal equilibrium, numerical computation 
daun that, although centrifugal and centripetal flua.s of ions of a 
— ionization degree may be large, electron and global ion 

es are usually small, in contrast with experimental results. Possi- 

ble anomalous fluxes are necessarily linked with coronal equilibrium 
violation; a transport equation for the mean ionization degree is 
given in this case as a substitute to the coronal hypothesis. Numerical 
simulation also shows the significance of friction between ions of the 
same impurity and of different impurities, for common impurity 
concentrations. 
23688 (IPP—6/138) Self-consistent MHD toroi- 
dal flow with finite resistivity and . Chrisman, P.W.; Ha- 
genow, K.U. v.; McCune, J.E. (Max- Planck-Institut fuer hy 
sik, G oa et nh Muenchen (Germany, F.R.)). Aug 1975. 36p. 

A 1 treatment of the development of a 
Tokamak discharge in the collisional regime is presented. Self- 
consistent, resistive, finite-8, MHD equations are used, with inertial 
and viscous effects included to obtain stabilization of the well-known 
poloidal spin-up. This stabilization occurs at a plasma state such that 
the geodesic speed remains subsonic. Only resistive (diffusive) time 
scales are considered. On the fast, cylindrical, skin time, the field 
penetrates the plasma, and the poloidal spin-up instability arises and 
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then saturates due to viscosity. Soden, ee skin time, the 
plasma would move across the field, and the final density and 
pressure profiles develop. In addition, toroidal angular momentum 
would build up to a value depending on the extent of poloidal 
rotation. Present experiments, however, are unlikely to operate long 
enough to reach this final state. 


23689 (JEN—317) Elements of plasma kinetic theory. Guasp, J 
— de Energia Nuclear, Madrid (Spain)). 1976. 77p. (In Spanish). 


10 refs. 
The Bs gene foundations of plasma kinetic equations are 
a series of seminars on and fusion fe have been 
Vv and collisional equations with its application range been 
. The momenta equations for the macroscopic magni 

and the more usual lisuiees tars tan aidan ate ae 
equations for cold warm plasmas, magnetohydrodynamic equa- 
tions and the double-adiabatic theory. 
23690 yb gt ag, wooed transport in tokamaks. Ruther- 
ford, P.H.; Hirshman, S.P.; Jensen, R.; Post, D.E.; Seidl, F.G.P. 
(Princeton Uni niv., N.J. (USA ). Plasma Physics Lab.). Oct 1976. 
a —s 1)-3073. 21p. (CONF-761049—2). a to~ten $3.50. 


International s 

t 
Julich, ‘German, Federal R eke or eR Beeman (18 Oct 1976) 1976), 
A review is given’ o the principle results of the neoclassical 
theory of impurity transport in tokamaks, em g those colli- 
sionality regimes of most practical interest. new results are 
given for the case where there are several different impurity species 
present at the same time, with both hydrogenic and impurity ions in 
the Pfirsch—Schlueter regime. The rate at which an impuritiy ion is 
transported into a plasma, and the radiation from it, are strongly 
es on the mean level of ionization (Z). An atomic physics 
code pac e, based on an “average ion” model is used to assess the 
validity of the “coronal equilibrium” assumption commonly made to 
determine (Z); coronal equilibrium is found to be a poor approxima- 
tion for heavy metallic impurities in small present-day tokamaks, but 
its validity is much improved in larger devices, except perhaps in the 
edge region of the plasma. The computations are compared with the 
results obtained in an impurity injection experiment in the ATC 
the most appropriate impurity transport model 
would be a combination of neoclassical transport and anomalous 
Gate to ge squainas aim diettead tatkemmie qoute tor 
chosen to give t with observ: ydrogenic particle con- 
finement on. Conteetasions of oxygen impurities in the edge 
t's sae Dain on on the basis of this model, show that 
a fraction (typically 0.2 to 0.6) of an incident flux of neutral 
impurities actually penetrates into the main part of the discharge. 


23691 (UCRL—52055) Computer simulation of the creation of a 
transient, by convergent neutral beams. Eggens 
(Hartman), C.J. (California Univ., Livermore (USA). Leutions 
ivermore ermore Lab.) 1 Jun 1976. Contract W-7405-ENG-48. 60p. Dep. 
A computer simulation of the creation of a transient, high- 
ity plasma by convergent neutral beams establishes a formalism 
which accurate predictions of the geometrical convergence 
temporal bunching of neutral beams can be made as they 

. Numerical studies of convergent neutral beams can be 

as they an Numerical studies of convergent neutral 
include calculation of number densities and the rp es of 
conver- 


cbuaned using numeral fits to the neutral-neutral ionization cross- 
tegration of the resulting ionization rate provides a 
Sectnds cuiitabdie ts dastee sy Woo chaos oF dines 
and time. A better calculation of n/sub I/ is then obtained by adding 
the second-order effects of neutral-ion collisions. It is thereby possi- 
ee i Senne Sees Se Cee Se eee 


ized before it has completely conv . Theory had that 

and spatial convergence neutral beams w create a 
maximum density at the target center that would correspond to an 
fae the initial beam densities by many orders of magni- 
its of calculations confirm that the suggested technique 


have important application in fusion power research. 


Computational of time-dependent 
toroidal systems. Lui, H.C.; Chu, C.K. (Columbia Univ., 
York). Contracts AT(11- 1)-3086; AT(11-1)-2456. pp 263-268 of 
In Proceedings of the fourth international erence on numerical 
methods in fluid dynamics. New York; Springer-Verlag Inc. (1975). 
From 4. international conference on n methods i 
; Boulder, CO, USA (24 Jun 974). 
two-dimensional calculations 
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fluid with finite electrical and thermal conductivities, but 
ut viscosity or particle-kinetic effects (no waves, turbulence, or 
trapping). The motion is studied in the poloidal plane, and there is no 
variation in the ignorable toroidal direction. A "x initially at rest 
and at relatively low temperature is driven two prescribed 
functions of time: the current in the toroidal ings the total 
flux enclosed by the torus. Currents and magnetic Fields are then 
induced in the plasma, and the plasma moves. Results are compared 
to those of the SP-1 screw pinch experiment at Jutphaas, Holland 
(1966); agreement between theoretical and practical data is v 
close. Thus at the time scales investigated, magnetohydrodynamics is 
Ss & description of the phenomena, and precise transport 
are not significant. 


23693 Bremsstrahlung in a nonequilibrium plasma. Akopian 
A.V. (Inst. of eediesteue and Electronics, Erevan). Fiz. Planing, 2: : 
673-683(1975). (In Russian). 
A method is proposed for calculating the matrix elements of 

bremsstrahlung in a relativistic nonequilibrium plasma in the 
of electric etic fields. The screening of virtual quanta due 
to polarization of the plasma is taken into account as is the scatterin 
of virtual quanta due to dynamic polarization generated about collid- 
po cmeeapeerh in the plasma. The results obtained hold for particles of 

trary velocity, in particular for ultrarelativistic and nonrelativis- 


tic particles. 


23694 Velocity distribution function in a Lorentz plasma. Kos- 
tritsa, A.A.; Savel’ev, V.L. Izv. Akad. Nauk Kaz. SSR, Ser. Fiz.-Mat.; 
13: 22-27(1975). (In Russian). 

The Monte-Carlo method is used to determine the curves of 
the oma | distribution functions for charged plasma particles in a 
medium of stationary atoms in a constant electric field. These 
distribution functions are shown to differ from Maxwell and Drei- 
vestein distributions (for constant collision frequency and constant 
scattering section, respectively) with increasing mass ratio between 
charged particles and scattering atoms. Only elastic collisions are 
taken into consideration. The characteristics of the velocity spec- 
trum for particles in a Lorentz plasma are presented in tabular form. 


23695 Transport processes within a plasma driven by a high- 
electric field. McKinnis, D.E. Boulder, CO; Univ. of 
Colorado (1976). > University Microfilms Order No. 76-23,639. 


A ae ot is described for calculating transport coefficients 
within a plasma driven by a high-frequency alternating electric field. 
The method involves a collision term expressed in the Klimontovich 
form, and does not require the field to be weak. Representative 
calculations are made for a nonrelativistic, nondegenerate, two- 
= it, magnetic-field-free plasma by using a large-wave- 

functional form to simplify some sums over wave number; 
expressions are derived for thermal conductivity, electron resistive 
heating ("inverse Bremsstrahlung”) rate, and interspecies heat ex- 
change rate as functions of electric field strength. Numerical values 
are given for the three functions. 


23696 Stability of the Langdon—Dawson advective algorithm. 
Godfrey, B.B. (Los Alamos Scientific Lab., NM); Langdon, A.B. J. 
Comput. Phys.; 20: No. 2, 251-255(Feb 1976). 
A recent article [J. ae. Phys., 15, 504 (1974)] investi- 
— the numerical A Ri one-dimensional electromagnetic 
IC-CIC plasma simulation algorithms. An advective differencing 
scheme incorrectly attributed to Langdon was discussed. The pre- 
sent note clarifies part of that discussion, analyzes the actual Lang- 
don—Dawson one-dimensional algorithm, and suggests a corre- 
sponding multidimensional differencing scheme. The basic _—- 
of advective differencing is to integrate numerically Maxwell's equa- 
tions along their vacuum characteristics. | figure. (RWR) 


23697 Rotational motion of a collisional plasma cylinder in radial 
electric and axial magnetic fields. Horikoshi, G.; Hussain, A.; 
Kuroda, Tsutomu (Nagoya Univ. (Japan). Inst. of Plasma Physics). 
aS Seirigaku Zasshi; 40: No. 2, 562-566(Feb 1976). 

An analysis of the motion of collisional plasma cylinder in 
radial electric and axial magnetic fields is presented. The Bolzmann 
equation for the plasma motion is expressed in components of 
cylindrical coordinates. After some simplification of the problem, 
the Boltzmann equation is reduced to a set of equations of 4th order 
in Vsub(r) or Mig amy 4 by a oe and simple assumption. It is 
concluded that, from the results of numerical computation, the 
cylindrical effect decreases the effective frictional force acting on 
os plasma, which is caused by collisions of plasma particles 
with new 


23698 Electrical conductivity of a nonideal plasma. Ivanov, 
Y.V.; Mintsev, V.B.; Dremin, A.N.; Fortov, V.E. (Institute of 
Chemical Physics, Academy of Sciences of the USSR). Sov. Tech. 
Phys. Lett. (Engl. Transl.); 2: No. 2, 37-38(Feb 1976). 


23699 Hollow beam-plasma waveguide as a slow-wave system. 
Zemlyanskii, N.M.; Zeidlits, V.P.; Berezin, A.K. (Physicotechnical 
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Institute, Academy of Sciences of the Ukrainian SSR, Khar’kov). 
Sov. Tech. Phys. Lett. (Engl. Transl.); 2: No. 2, 41-42(Feb 1976). 


23700 Three dimensional equilibria in the magnetohydrodynamic 
approximation. Woolley, M.L. (Sussex Univ., Brighton (UK)). J. 
Plasma Phys.; 15: No. pt.3, 423-430(Jun 1976). 

By introducing field line potentials for the magnetic induction 
and current line potentials for the current density, it is shown that 
the equations which describe a static equilibrium system, in the 
ideally conducting magnetohydrodynamic approximation, may be 
derived from two equivalent variational principles. The problem of 
integration is essentially that of finding a transformation of the 
potentials which changes one of the associated Lagrangian functions 
into the other. The assumption that the current density has no 
component in one direction of a rectangular Cartesian coordinate 
system leads to a new class of fully three dimensional equilibria 
having a plane symmetry. 


PLASMA PRODUCTION 
REFER ALSO TO CITATION(S) 23691 


23701 Toroidal plasma generator. Sakamoto, Yuichi. (to Institute 
of Physical and Chemical Research). Japanese Patent 1974-47,716/ 
B/. 30 Jun 1970. 2p. (In Japanese). 

In a toroidal plasma generator, two loops of microwave 
transmission lines having a length of n L /2 (L = wavelength of 
microwave, n = any positive integer) are disposed in parallel to each 
other, and a microwave of wavelength L is fed to these loops. A 
large standing wave occurs in resonance along the loops and radiates 
an electromagnetic energy in the ambient -—. Both transmission 
and radiation of said energy by means of these loops serves to 
improve the symmetry of rotation of the radiated electromagnetic 
field and thus generates a plasma having good symmetry of rotation. 


23702 Some gas dynamic aspects of fusion plasmas. Gross, R.A. 
(Columbia Univ., New York). Fluid Dyn. Trans.; 8: 9-43(1975). 

Experiments with a high power electromagnetically driven 
shock tube and numerical computer simulations have been used to 
study some phenomena relevant to controlled thermonuclear fusion. 
Research results are discussed of shock wave heating of plasma to 


thermonuclear conditions, hot plasma interactions with a wall, and 
magnetic trapping and confinement of plasma. 


23703 Laser-induced breakdown in the rare gases using picose- 


cond Nd:glass laser pulses: theoretical interpretation the effec- 
tive-photon concept. Panarella, E. (National Research Council of 
a Ottawa, Ontario). Can. J. Phys.; 54: No. 17, 1815-1818(1 Sep 
1976). 

5 refs. 

Breakdown thresholds in the rare gases irradiated with pico- 
second Nd:glass laser pulses have been measured recently as a 
function of gas pressure. The analysis has shown that the experimen- 
tal results cannot be interpreted through the usual process of multi- 
photon ionization. The present paper demonstrates that these results 
are predicted by effective-photon theory and a correlation between 
gas lonization with nanosecond pulses and with picosecond pulses is 
shown to exist. 


PLASMA INSTABILITIES 
REFER ALSO TO CITATION(S) 23645, 23648, 23649, 23719, 23726 


23704 (AD-A—018051) Mode coupling stabilization of the dissi- 
pative trapped electron instability. Manheimer, W.M.; Chu, K.R.; 
Ott, E.; Boris, J.P.; Callen, J.D. (Naval Research Lab., Washington, 
D.C. (USA)). Nov 1975. Contract E(49-20);NRL-H02-37. 27p. 
(NRL-MR—3157). Dep. NTIS $4.00. 

The nonlinear theory of one-dimensional mode-coupling sta- 
bilization for the dissipative trapped electron instability is presented. 
This nonlinear process couples unstable modes at low wave number 
to damped waves at high wave number. The regions of parameter 
space in which this process is applicable are carefully specified, and 
the saturated wave spectra and anomalous transport coefficients are 
calculated numerically for a range of parameters of interest for large 
Tokamak operation. The transport coefficients calculated are expect- 
ed to be upper bounds and yet are appreciably smaller than the 
unusual y/k* estimates in moderate and high temperature regimes. 


23705 (COO—3497-16) Single-mode saturation of the bump-on- 
tail instability. Simon, A.; Rosenbluth, M.N. (Rochester Univ., N.Y. 
(USA)). 1976. Contract E(11-1)-3497. 4p. (CONF-760983—1). Dep. 
NTIS $3.50. 

From School on plasma physics and CTF; Tbilissi, Georgia, 
Union of Soviet Socialist Republics (USSR) (29 Sep 1976). 

A slightly unstable plasma with only one or a few linear 
modes unstable is considered. Nonlinear saturation at small ampli- 
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tudes has been treated by time-asymptotic analysis which is a gener- 
alization of the meth of Bogolyubov and co-workers. this 
paper the method is applied to instability in a collisionless plasma 
governed by the vlasov equation. The bump-on-tail instability is 
considered for a one-dimensional plasma. (ow) 


(IPP—6/144) Some analytical properties of the trapped- 
ion transport equations of Kadomtsev and Pogutse. Saison, R.; 
Wimmel, H.K. (Max-Planck-Institut fuer Plasmaphysik, Garching/ 
a (Germany, F.R.)). Feb 1976. 42p. INIS. 
refs. 

In support of numerical computations of anomalous diffusion 
caused by the dissipative trapped-ion instability, several simple ana- 
lytical fae rties and solutions of the trapped-ion transport equations 
of KA EV and POGUTSE are derived. The wren | of the 
anomalous diffusion coefficient is investigated by dimensional analy- 
sis, and a relation between the — in the plasma and 
the anomalous ‘iffusion flux is established. 


23707 (Juel—1289) MHD-equilibrium and -stability in racetrack 

. Gerhauser, H. (Kernforschungsanlage Juelich G.m.b.H. 
(Germany, F.R.). Inst. fuer Plasmaphysik). Apr 1976. Sip. (In 
German). INIS. 

5 figs.; 2 tabs.; 16 refs. 

The transverse field of a racetrack Tokamak in equilibrium is 
calculated for surface currents and large aspect ratio via the law of 
Biot-Savart, and its structure is discussed. The discontinuities of the 
curvature lead to jumps in the vertical component and to the 
appearance of a horizontal component. The Mercier criterion for 
localized interchange instabilities is evaluated near the racetrack axis 
and for a circular p cross section, and the destabilizing effect of 
the straight sections and of an additional toroidal field divertor is 
investigated. The Tokamak stability region shrinks for the benefit of 
the higher stability region, but these are of no practical use. 


23708 (SAI—76-727-LJ) Mirror stabilization and ''Q” enhance- 
ment by electron modification of the ambipolar potential. Aamodt, 
R.E. (Science Applications, Inc., Boulder, Colo. (USA). Lab. for 
Applied Plasma Studies). Aug 1976. Contract E(04-3)-1018. 20p. 
(LAPS—6B). Dep. NTIS $3.50. 
The possibility of stabilizing microinstabilities and enhancin 

the fusion power balance in standard mirror machines rec 4 
electron modification of the ambipolar ea is considered. High 
energy, but low density, electron rings locally reduce the ion repul- 
sive en potential, allowing electrostatic trapping of cold 
plasma. The many advantages of this technique over the present 
method of external cold plasma injection are discussed and approxi- 
mate parameters are established. Methods of creating the electron 
righs are presented including ECRH at high harmonics, e~ beam 
injection, and collective wave generation. 


23709 Development of a MHD screw instability. Gerlakh, N.1.; 
Zueva, N.M.; Morozov, A.I.; Solov’ev, L.S. (AN SSSR, Moscow. 
Inst. Prikladnoj Matematiki). Zh. Eksp. Teor. Fiz., Pis'ma Red.; 1: 
No. 22, 1016-1019(26 Nov 1975). (In Russian). 

Short communication only. 


23710 Suppression of precessional drift wave by external inhomo- 
geneous high frequency field. Yamamoto, Y.; Akimune, H.; Suita, T. 
(Osaka Univ., Suita (Japan). Faculty of Engineering). Nippon Seiri- 
gaku Zasshi; 40: No. 2, 555-561(Feb 1976). 

The effect of a high frequency field on a flute like mode is 
investigated. The experiment has teen made on a plasma produced 
by means of the molecular ion injection into a simple mirror. The 
flute like mode arises from the plasma rotation due to a static electric 
field, which is controlable by means of potential applied to the end 
plates. The strength of the high frequency field increases with radius 
and the frequency is near to the ion cyclotron frequency. It is 
confirmed from the relation between the hf field strength needed to 
suppress the wave and the plasma potential giving a rise in the wave 
that the hf electric field parallel to a confining steady state i 
field reveals major effect on the suppression of the flute like mode 
and that the perpendicular one has minor effect. 


23711 High-frequency ion electrostatic instabilities in mixed 
warm-cold Gomberoff, L.; Cuperman, S. (Tel Aviv Univ. 
(Israel). t. of Physics and Astronomy). J. Plasma Phys.; 15: No. 
pt.3, 325-333(Jun 1976). 

t is shown that an ion loss cone distribution function with m 
<= 1 becomes unstable against electrostatic waves with wa << 
ONsub(p) and ksub(parallel to) = 0 in the presence of a cold plasma 
population, in contrast with pure warm systems, which require m 
<= 3 for instability. The result is an extension to high frequencies, 
a<< Deubi(p). of similar conclusions reached by Istein et al. 
(Phys. Fluid;9:953 (1966)) and Farr and Budwine (Phys. Fluids; 
11:883 (1968)), for w-values equal to the first few harmonics of the 
proton gyrofrequency. 

23712 Nonlinear development of the plasma-beam instability in a 
magnetized Yamamoto, T. (Tokyo Univ. (Japan)). J. Plasma 
Phys.; 15: No. pt.3, 357-370(Jun 1976). 
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The nonlinear Cover 4 a plasma-beam _— im- 
mersed in a static magnetic field is pe oye beam 
electrons are assumed to be  szeaming paral to the direction of Bo 
and have a spread in the component of the velocity. 
Considerstion i reattictel © the P houses which semi b 
— g whistler waves aligned in a direction parallel to that of Bo. 

led equations describing the time evolution of these instabilities 
are derived under the assumptions that the beam density is small and 
that the resulting whistler wave is ney | sinusoidal. perturba- 
tion of the ular component of the electron velocity during 
the interaction can be excluded from the equation determining the 
wave dynamics, and these scaled equations can be reduced to the 
simpler ones amenable to numerical solution which depends analyti- 
cally on all the basic parameters of the problem. This solution shows 
that the amplitude of an unstable whistler wave first increases at the 
linear growth rate until the electrons are and then, after 
pesto. it approaches a steady state. The time evolution of the 
amplitude does not show an oscillation with a constant period; this 
results from the phase mixing enhanced by the spread in perpendicu- 
lar velocities of the beam electrons. 


Thermal instability of compressible hall plasma. Sharma, 
R.C. (Himachal Pradesh Univ., Sima (India). vO. of Mathematics). 
Zz a a; 31: No. 8, 1011-1013(Aug 1976). 
refs. 
The thermal instability of a Hall plasma is studied taking 
compressibility into account. The effect of compressibility is found 
to be stabilizing while the Hall currents have a destabilizing effect. 


23714 oe evolution of ee ay 8 ag distribution and 
emission from tokamaks. Liu, C.S.; Mok, 
Y. canopies of Physics and Astronomy, University of Maryland, 
College Park, Maryland 20742). Phys. Rev. Lett.; 38: No. 4, 162- 
165(24 Jan 1977). 
Stability of the runaway electrons in tokamaks is analyzed. 
The distinction between high-density and low-density operation of 
tokamak discharges is interpreted in terms of the stability condition 
obtained. In the unstable case, the temporal evolution of the distribu- 
tion function of the runaway electrons is obtained by solving the 
quasilinear equation. Time-dependent synchrotron emission from the 
runaway electrons is calculated. (AIP) 


PLASMA WAVE PHENOMENA 
REFER ALSO TO CITATION(S) 23714 


23715 (AD-A—024922) Evaluation of the radiation field in a 
spherically symmetric plasma. Apruzese, J.P.; Davis, J. (Naval Re- 
search Lab., Washington, D.C. SA). May 1976. Contract E(04-3)- 
0878. _ (NRL-MR—3277). Dep. NTIS $4.00. 
wo methods are presented for calculating the radiation field 
in a spherically symmetric plasma. The first method involves ray 
tracing and the use of Feautrier’s equations and allows evaluation of 
the zeroth and all higher moments of the radiation field. The second 
approach makes use of an approximate variable Eddington factor to 
integrate the combined moment equation of radiative transfer. 


23716 (SAI—76-792-LJ) Radiation coupling of Bernstein modes 
Hoffman, J.M.; Aamodt, R.E. (Science Applica- 
tions, Inc., Boulder, Colo. (USA). Lab. for Applied Plasma Studies). 
Oct 1976. Contract E(04-3)-1018; EY.76-S-02- F081. 35p. (LAPS— 
7B). Dep. NTIS $4.00. 
ry ae by the observation of anomalously intense radi- 
oo <* at frequencies sharply peaked about the electron cyclotron 
behavior of high frequency flute modes in a weakly 
eamagntones magnetoplasma is investigated. The longitudinal ap- 
proximation is eschewed and the coupling of Bernstein modes with 
electromagnetic modes is analyzed. A graphical method is described 
for visualizing the salient features of mode behavior in this inhomo- 
geneous plasma, and a highly resonant coupling instability is pro- 
posed as the energy generating mechanism for the radiation. 


23717 Second harmonic generation in a bounded magnetoplasma. 
Thomas, D.G. Syracuse, NY; Syracuse Univ. (1975). 83p. University 
Microfilms Order D 76-18, 567. 
Thesis (Ph. 
An experimental study of second harmonic g generation in a 
gg p contained in a cylindrical cavity resonator shows 
the harmonic power varies with fundamental power, back- 
pressure, and magnetization. Two cavities were de- 
‘or each the TMO10 resonance was in the S-band and the 
SEs squenence tab Ghend. ie te dieee aes 
ly related when the d.c. discharge sustaining the p 
to give plasma frequencies of approximately 0.7 GHz and 1.53 ‘GH 
The experimental Sees Shae Se Deneeele Seas Sanaa 
to the square of the fundamental power from 3 to 100 
cos aah wade Saas 
plasma varying magnetic 
trom 6 to 3000 Ganse chow 0 Gasp Grep in harmonic power to 
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undetectable levels when the electron cyclotron frequency approxi 
mates either the fundamental or second harmonic frequencies. 
effects are attributed, respectively, to the coupling of fundamental 

wer to other > and to cavity detuning away from the 
Events. With the soa ndings | adjusted to maintain simulta- 
neous resonance of fundamental and harmonic, a harmonic signal 
maximum occurred when ve pod hybrid frequency approximated 
the harmonic frequency. Sev anomalies, apparently related to the 
magnetization, background gas, and electron density distribution 
were observed. Otherwise, the results are qualitatively consistent 
with the first order theory for a cold, collisional plasma. 


23718 Parametric amplification in the interaction between stable 
and unstable plasma waves. Gol’tsova, Yu.K.; Rabinovich, M.L; 
Reutov, V.P. (Scientific-Research Inst. of Radiophysics, Gorky, 
USSR). Fiz. Plazmy; 1: 594-600(1975). (In Russian). 

tric amplification in a plasma is studied in the case 
where the free wave builds up at an increment that is greater than 
that of the parametric coupling of the waves. Some specific effects 
which may take place under these conditions are examined. 


23719 Instability of electrostatic electron—cyclotron waves in a 
plasma with an inverse loss cone. Alekhin, Yu.K. (Inst. of Terrestrial 

etism, Ionosphere, and Radio-wave Propagation, Moscow). 
Fiz. Plazmy; 1: 586-593(1975). (In Russian). 

The dispersion equation for the electrostatic oscillations in a 
plasma whose electron distribution function is of the “inverse loss 
cone” type is analyzed and a numerical solution is obtained. The 

eneral structure of the dispersion modes is identified. The instability 
increments and instability regions are determined as a function of the 
plasma parameters. It is shown that even small additions of cold 
electrons may produce pronounced changes in the dispersion and in 
the instability conditions. 


23720 Influence of nonlinear dissipative effects on the spectra of 

Langmuir turbulence. Gorev, V.V.; Kingsep, A.S. (Inst. of 
= Energy, Moscow). Fiz. Plazmy; 1: 601-605(1975). (In Rus- 
sian). 

The interaction between Langmuir solitons is analyzed with 
allowance for damping at the plasma —. It is shown that 
nonlinear dissipative effects lead to buildup of large-amplitude soli- 
tons in the plasma. Changes in the Langmuir turbulence spectra, 
caused by this effect, are examined. 


23721 Some wave collapse models. Budneva, O.B.; Zakharov, 
V.E.; S , VS. Fiz. Plazmy; 1: 606-613(1975). (In Russian). 

umerical calculations are given for several spherically and 
axially symmetrical models of the self-focusing and collapse (dying 
out) of Langmuir waves. Some results obtained on the basis of 
equations describing the unsteady self-focusing of light and the 
dynamics of Langmuir waves in a plasma are discu 


23722 Ion hybrid resonance absorption of plasma waves. Dnes- 
trovskii, Yu.N.; Kostomarov, D.P.; Pereverzev, G.V.; Pogosian, 
A.V. (Inst. of. Atomic Energy, Moscow). Fiz. Plazmy; 1: 623- 
634(1975). (In Russian). 

The problem of wave absorption in an inhomogeneous cylin- 
drical plasma column situated in an ideally conducting duct is 
analyzed in the general case. The analysis is based on Maxwell 
equations with the permittivity tensor of a cold plasma. The oscilla- 
tions are assumed to be generated by currents flowing between the 
plasma and the duct. It is shown that effective energy input into a 
sufficiently dense plasma is possible only within a very narrow 
frequency range. 


23723 Investigation in the region of the lower hybrid resonance 
on a plasma of high ionic mass. Vogel, O. Bochum, Germany; 
Bochum University (1975). 92p. (In German). INIS. 

Thesis. 


In this paper, the absorption of electromagnetic waves in a 
caesium plasma was investigated under linear conditions. The mea- 
surements were made near the lower hybrid resonance and at its 
high-frequency side and were compared there with the two existing 
theoretical models: one, the theory of a plasma cylinder of infinite 
length, and the other a theory taking into account the finite axial 
expansion of the plasma. 


23724 Detection of electroacoustic resonances from a change of 
amutual conduction of wave guide apertures. Bobrovnikov, M.S.; 
Komarov, S.A.; Timoshenko, V.I.; Fisanov, V.V. (Sibirskij Fiziko- 
Tekhnicheskij Inst., Tomsk (USSR)). Izv. Vyssh. Uchebn. Zaved., Fiz.; 
No. 10, 130-131(Oct 1975). (In Russian). 

Published in summary form only; for English translation see 
the journal Sov. Phys. J. 


23725 Pumping of energy into a short wavelength range in para- 
metric turbulent ney plasma. Kovalev, V.F.; ym 

.V.; Romanov, A.B. Zh. Eksp. Teor. Fiz., Pis'ma Red.; 1: No. 22, 
1009-1013(26 Nov 1975). (In Russian). 
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Short communication only. 


23726 Propagation of test waves in plasmas with ion acoustic 
turbulence. Kawai, Y.; Hasegawa, M. (Kyushu Univ., Fukuoka 
(Japan). Research Inst. for Applied Mechanics). Nippon Seirigaku 
Zasshi; 40: No. 2, 607-608(Feb 1976). 

Published in summary form only. 


23727 Nonlinear resonance phenomena of electron plasma oscilla- 
tions by beam modulation. Tsuru, T. (Tokyo Univ. of Education 
(Japan). Dept. of Physics). Nippon Seirigaku Zasshi; 40: No. 2, 548- 
554(Feb 1976). 

A longitudinal electron plasma oscillation having a narrow 
spectral width was spontaneously excited in a beam plasma system. 
As the frequency of the beam modulation approaches that of the 
spontaneous electron plasma oscillation, we observed that the elec- 
tron plasma oscillation suffered catastrophic suppression, while the 
oscillation with the same frequency as the modulation one was 
enhanced suddenly. Asymmetry and hysteresis of oscillation ampli- 
tude were observed. These nonlinear phenomena are well explained 
by an equation of the van der Pol type including a driving term and 
a cubic nonlinear term. The magnitude of the nonlinear term was 
estimated. 


23728 Dynamics and conservation laws in electrostatic plasma 
turbulence. Elsaesser, K.; Schamel, H. (Bochum Univ. (Germany, 
F.R.). Inst. fuer Theoretische Physik). J. Plasma Phys.; 15: No. pt.3, 
409-422(Jun 1976). 

It is shown how the Hamiltonian description of an ideal fluid 
can be used for a two-fluid plasma. Translation to wave variables 
leads to a simple rule to obtain coupled-mode equations if the energy 
is known as a function of wave variables. In this context the intimate 
connection between a particular dynamical model, specified by the 
interaction Hamiltonian, and the associated invariants of motion is 
discussed. By this method an improved version of Zakharov’s equa- 
tions for Langmuir and ion sound waves with the correct invariants 
of motion is derived. As a result of these corrections a stationary 
power law k~? for the plasmon energy is found. 


23729 Propagation of magnetodynamic waves into a collisionless 
current layer. Hruska, A. (National Research Council of Canada, 
Ottawa, Ontario. Div. of Physics). J. Plasma Phys.; 15: No. pt.3, 389- 
394(Jun 1976). 

In a layer of magnetic field aligned current, waves corre- 
sponding to the slow mode in the limit of no current are absorbed 
and/or reflected as soon as they enter the layer, while, under certain 
conditions, the waves corresponding to the fast mode do propagate 
through the layer. 


23730 Nonlinear Landau damping of a broad-band spectrum of 
electron plasma waves in a bounded plasma. Matthieussent, G. (Paris- 
11 Univ., 91 - Orsay (France). Lab. de Physique des Plasmas). J. 
Plasma Phys.; 15: No. pt.3, 371-380(Jun 1976). 

The nonlinear Landau damping of a broad-band spectrum of 
electron plasma waves propagating in a plasma column is consid- 
ered. Finite geometrical effects inherent to the boundary value 
problem are taken into account. It is shown that nonlinear Landau 
damping of such a spectrum can be easily observed on a plasma 
column with a density of the order of 2 x 10° particles cm~* and an 
electron temperature of about 3 eV. 


23731 Propagation of electronic longitudinal modes in a truncat- 
ed Maxwellian plasma. Treguier, J.P. (Centre National d'Etudes des 
Telecommunications (CNET), Centre de Recherches de Lannion, 22 
wo Henry, D. J. Plasma Phys.; 15: No. pt.3, 447-461(Jun 

A theoretical and experimental study of the propagation of 
longitudinal electron waves in a collisionless, homogeneous, isotrop- 
ic plasma, whose velocity distribution function is a truncated Max- 
wellian. Using the method of residues and numerical calculation, the 
behaviour of the electric field is found to be in good agreement with 
experimental results. The plasma parameters can be deduced from 
the theoretical dispersion curves matching the experimental points; 
they are found to agree well with those measured by electrostatic 
probes. In conclusion, a pragmatic approach to the resolution of the 
plasma inverse problem is discussed. 


23732 Plasma mode of weakly and strongly coupled one-compo- 
nent plasmas. Baus, M. (Chimie-Physique II, Universite Libre de 
Bruxelles, Campus Plaine CP. 231, B-1050 Bruxelles, Belgium). Phys. 
Rev., A; 15: No. 2, 790-801(Feb 1977). 

Starting from a novel exact expression for the dielectric 
constant of a classical one-component plasma, we study the impor- 
tant modifications of the plasma oscillation modes which appear 
when one progressively increases the plasma expansion parameter A. 
For small A values the evaluation of the plasma mode requires a non- 
Markovian theory. We find good agreement between our results, 
recent computer findings, and known theoretical expressions. For 
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instance, the dispersion of the plasma frequency is shown to take on 
values slightly above the mean-field prediction. For large A values 
the plasma mode is shown to be expressible in terms of hydrodyna- 
mical quantities. Here the dispersion of the plasma frequency is 
shown to be negative, while the damping of the plasma mode is 
given by the strong-coupling limit of the longitudinal viscosity from 
which the non-Markovian contributions to the bulk viscosity are to 
be deleted. (AIP) 


23733 Attenuation of 10.6-u.m beams by electrically initiated 
laser driven plasmas. Weiss, P. (University of California, Los Alamos 
Scientific Laboratory, Los Alamos, New Mexico 87545). Appl. Phys. 
Lett.; 30: No. 6, 261-263(15 Mar 1977). 

Measurements have been made of the attenuation of radiation 
of A= 10.6 pm by a plasma initiated by an electrical in air. The 
light transmission varied from <2% to <10% as the input laser 
energy ranged from 300 mJ to < 0.1 mJ. These results indicate that 
the spark-initiated plasma acted as a seed plasma for the laser. The 
trend of increasing attenuation with increasing incident laser —— 
is promising for use as an isolator in high-power laser systems. (AIP) 


THERMONUCLEAR POWER PLANTS 
REFER ALSO TO CITATION(S) 21816, 23079 


23734 (CEA-CONF—3480) Controlled thermonuclear fusion. 
Present state and prospective. Consoli, T. (Association Euratom- 
CEA, Centre d’Etudes Nucleaires de Grenoble, 38 (France). Groupe 
de Recherches sur la Fusion Controlee; CEA Centre d'Etudes 
Nucleaires de Grenoble, 38 (France). Service d’Ionique Generale). 
1976. 21p. (In French). (CONF-7604109—1). INIS. 

From Cycle of conference on energy today and tomorrow; 
Bruselles, Belgium (1 Apr 1976). 

The interest of thermonuclear fusion for energy production is 
underlined. The present state of the research in this field is present- 
ed, emphasis being given to Tokamak configurations. The problems 
concerning confinement and additional heating in these devices are 
presented. 


23735 (CONF-760733—, pp 57-62) Plasma physics basis for the 
tokamak hybrid reactor with injection. Pistunovich, V.I. (Inst. of 
Atomic Energy, Moscow). 1976. 

From Joint US-USSR symposium on fusion fission reactor; 
Livermore, California, United States of America (USA) (13 Jul 
1976). 


In Proceedings of US—USSR symposium on fusion—fission 
reactors. 
Some experimental and calculated data on hybrid tokamaks 


are presented. The effect of this data on the design parameters of the 
tokamak is described. Some advantages of a hybrid tokamak are 
listed. The selection of the injection energy and the ionization of fast 
neutrals in the plasma is discussed. (MOW) 


23736 (CONF-760733—, pp 63-70) Opimization of fusion-driven 
fissioning systems. Chapin, D.L.; Mills, R.G. (Princeton Univ., NJ). 


1976. 
From Joint US-USSR symposium on fusion fission reactor; 
Livermore, California, United States of America (USA) (13 Jul 


1976). 

In Proceedings of US—USSR symposium on fusion—fission 
reactors. 

Potential advantages of hybrid or fusion/fission systems can 
be exploited in different ways. With selection of the **U—**Pu 
fuel cycle, we show that the system has greatest value as a power 
producer. Numerical examples of relative revenue from power 
duction vs. ?**Pu production are discussed, and possible plant char- 
acteristics described. The analysis tends to show that the hybrid may 
be more economically attractive than pure fusion systems. 


23737 (CONF-760733—, pp 71-80) Tokamak hybrid study. 
(Princeton Univ., NJ). 1976. 

From Joint US-USSR symposium on fusion fission reactor; 

Livermore, California, United States of America (USA) (13 Jul 


1976). 

In Proceedings of US—USSR symposium on fusion—fission 
reactors. 

A report on one year of study of a tokamak hybrid reactor is 
given. The plasma is maintained by both D and T beams. To obtain 
—_ burn times a poloidal field divertor is required. Both the si 
null and the double null style of divertor are considered. The 
consists of a neutron multiplier region containing natural uranium 
followed by burner regions of molten salt (flibe) loaded with PuFs; to 
enhance the energy multiplication. Economic analysis has been 
applied only recently to a variety of reactor sizes and 
conditions. Early indications suggest that the most attractive hybrids 
will have large plasmas of major radius in excess of 8 meters. 
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23738 a oe pp 81-89) Counterstreaming-ion-toka- 
mak fissile breeder. Jassb L. (Princeton Univ., NJ); Lee, J.D. 


1976. 
From Joint US-USSR symposium on fusion fission reacto: 

rr ia California, United States of America (USA) a3 i Jui 
In Proceedings of US—USSR symposium on fusion—fission 


lasmas heey on Soe by energetic neutral- 
y ion energy greatly exceeding 
the electron energy. For smaller devices the largest fusion reactivity 
of energetic-ion plasmas is obtained when oppositely injected D® and 
T° beams sustain coun velocity distributions of deuter- 
ons and tritons. This scoping i 
power productions of a tokamak i 
-ion fusion driver aud a fertile blanket optimized for 
fissile b . The fusion driver has parameters Ro = 4.7 m, a = 
1.0 m, B/sub t/ = 5.6 T, W/sub b/ = 100 keV (D°), n tau/sub - 
= 14x 10% cm~’s, Q = 1.5, 14-MeV neutron production = 175 
MW. The blanket contains a fast-fission zone of natural ote Mo C 
percent), followed by a Li- zone for T breeding 
produces a net power of 480 e and supplies sufficient Pu to 
support a system of LWR’s producing 3800 e, with an estimated 
electrical energy cost for the entire system of 27 mills/kWh. 


(CONF-760733—, > it, 91-115) Tokamak actinide burner 
design study. Rose, R.P.; W.H.; Colman, A.H. (Westinghouse 
Electric Corp., Pittsburgh). y 1976 

From Joint US-USSR symposium on fusion fission reactor; 
— California, United States of America (USA) (13 Jul 
1976). 

In Proceedings of US—USSR symposium on fusion—fission 


a, 

principal characteristics of a beam driven tokamak 
fusion- Ho hybrid reactor for actinide depletion have been devel- 
oped in this design study. Based on mid-to-late 1980's ee 
corresponding to approximately 10% n/em™ sec i the 14 Me , 
ximately 10'* n/cm? sec in the 14 MeV 
t is fueled with residual actinides contained 
oa pero from the LWR-U cycle. These residual 
in the high level waste from the LWR-U cycle, ‘These residual 
helium cooled blanket lattice and provide sufficient neutron multipli- 
cation to give neutron fluxes in the range of 10** n/cm?-sec. A 
principal result of the study has been the development of a revised 
criterion relating hazard potential from the wastes to that of the 
naturally occurring parent uranium ore from which the wastes were 
produced. Results of the study indicate that the total fluence re- 
quired for effective depletion is quite high and fusion neutrons do 
not appear to have distinct neutronic advantages for actinide burning 
until wall loadings approaching 10 MW/m? are considered. Equally 
significant, some extremely challenging problem areas were encoun- 
tered in © Ba area, particularly for the fusion driver. The 
i lasma engineering and technology required for long 
pie, nig why tq — cycle operation necessitated the use of supercon- 
a divertor system for control of impurities and 
pow Ly A ny ag unique concept for a neutralizer 
system to remove particles swept into the divertor, vacuum and 
neutral beam systems capable of sustained operation, and a viable 

means of tritium injection. 


(CONF-760733—, pp 155-176) Engineering and physics 
considerations for a linear theta-pinch hybrid reactor (LTPHR). Kra- 
kowski, R.A.; Miller, R.L.; Hagenson, R.L. (Los Alamos Scientific 
Lab., NM). 1976. 

From Joint US-USSR symposium on fusion fission reacto: 
aa California, United States of America (USA) (13 Jui 
1 

In Proceedings of US—USSR symposium on fusion—fission 
reactors. 

A fusion-fission hybrid reactor based on —- high-8, linear 
theta-pinch magnetic confinement is considered. 
design which incorporates key physics, va & economic 

considerations is presented. An extensive wd sen type tee pn 
balance is made, and this ener; is evaluated parame- 
trically. The feasibility of end-loss reduction is addressed. 


23741 (CONF-760733—, pp 207-218) ———¢ “yt 
for b fissile fuels. R.; Bailey, V.; Ben- 
; Di Capua, M. (Physics International Co., San 


From Joint US-USSR symposium on fusion fission reactor; 
mw California, United States of America (USA) (13 Jui 
197 

In Proceedings of US—USSR symposium on fusion—fission 


A easy of factnen Qeoms Naient Spee weet Salen ee 
tors showed that they could economically breed fissile fuel without 


ucing excess electricity for sale. ip wsing 0 mnetian talt toenfing 
= 233L) could be bred in a 300 meter long, self-powered 
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reactor with continuous processing and Jig gpd fission (less than | 

pean of the fusion) in the device. By using a ron ——- 
plate for neutron and energy multiplication, 

be reduced to below 100 meters. The reactors used pert magnet 

ic mirrors for end loss reduction and superconducting oe 

radial confinement. The blankets required no fissile material 

heating was accomplished solely by electron beams. 


23742 (CONF-760733—, pp 221-227) Fusion fission studies at 
the University of Texas at Austin. Parish, T.A. (Univ. of Texas, 
Austin). 1976. 

From Joint US-USSR symposium on fusion fission reactor; 
a re, California, United States of America (USA) (13 Jui 

In Proceedings of US—USSR symposium on fusion—fission 
reactors. 

Fusion-fission studies at The University of Texas at Austin are 
divided into two distinct phases. These are (1) neutronic and pho- 
tonic analyses of fast fission blankets and (2) economic feasibility 
investigations of fusion based energy storage systems. The fast fission 
blanket studies included both thorium and natural uranium fuels. 
Detailed results for liquid lithium cooled blankets are presented. The 
economic feasibility studies have only recently begun. The system 
currently being considered runs only in off-peak periods and accom- 
plishes energy storage by producing hydrogen from a thermochemi- 
cal water-splitting process. Utility system operation is simulated 
using the ORSIM program to determine the optimum capacit 
factor for the hybrid system. Income is derived by sale o both 
hydrogen and fissile fuel. 


23743 (CONF-760733—, pp 231-238) Economics of fusion—fis- 
sion systems. Deonigi, D.E.; Engel, R.L. (Battelle Pacific Northwest 
Labs., Richland, WA). 1976. 

From Joint US-USSR symposium on fusion fission reactor; 
rata California, United States of America (USA) (13 Jul 

In Proceedings of US—USSR symposium on fusion—fission 
reactors. 

To determine if a fusion-fission (hybrid) system will be an 
economic energy source in the future, a computer simulation is used 
to predict future requirements, given a demand and cost factor 
scenario. A linear programming model can evaluate new generation 
alternatives by estimating costs of new technologies and a 
results to a base case without the new alternative. It was determin 
that the allowable — cost for a successful hybrid system ranges 
from $450 to $680/kWt. This is 1.0 to 1.5 times current estimated 
a of LMFBR and 1.8 to 2.7 times the present cost of LWRs. 

plants might be built ranging from 200 to 1000 gigawatts 
pore Fo ity. If the cost targets can be met, the hybrid power 
plant woul be an economically justified research and development 
program in the U.S. 


23744 (CONF-760935—49) Tokamak Engineering Technology 
Facility. Stacey, W.M. Jr.; Abdou, M.A.; Bolta, C.C. (Argonne 
National oo b (USA)). 1976. Contract W-31-109-ENG-38. 12p. 
Dep. NTIS 

chy 1 ——— meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

The scoping study eee describes a relatively small 
tokamak reactor called the Tokamak Engineering Technology Fa- 
cility (TETF). The primary objective of the TETF is to demonstrate 
fusion technologies required for the experimental power reactor, but 
it will also serve as an engineering and radiation test facility. 


23745 (CONF-760935—50) Tokamak Experimental Power Reac- 
tor. Stacey, W.M. Jr.; Abdou, M.A.; Bertoncini, P.J. (Argonne 
National a. Ill. (USA)). Oct 1976. Contract W-31-109-ENG-38. 
27p. . NTIS $4.00. 

rom 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) Ql Sep 1976). 

A conceptual design has been developed for a Tokamak 
Experimental Power Reactor to operate at net electrical power 
conditions with a plant capacity factor of 50 percent for 10 yr. The 
EPR operates in a pulsed mode at a frequency of approximately 1/ 
min, with an approximately 75 percent duty cycle, is capable of 
producing approximately 72 MWe and requires 42 MWe. The EPR 
vacuum chamber is 6.25 m in major radius and 2.4 m in minor =a, 
is constructed of 2 cm thick stainless steel, and has 2 cm thick 
detachable, beryllium-coated coolant panels mounted on the interior. 
A 0.28 stainless steel blanket and a shield ranging from 0.6 to 1.0 m 
surround the vacuum vessel. Sixteen niobium-titanium superconduct- 
ing toroidal field coils provide a field of 10 T at the coil and 4.47 T 
at the plasma. Superconducting ohmic heating and equilibrium field 
coils provide 135 V-s to drive the plasma current. Plasma wr 4 
accomplished by 12 neutral beam injectors which provide 60 


23746 (CONF-761107—2) ORNL-EPR study: results 


and impli- 
cations. McAlees, D.G. (Oak Ridge National Lab., Tenn. (USA)). 
1976. Contract W-7405-ENG-26. 18p. Dep. NTIS $3.50. 
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From Annual meeting of the American Society of Mechani- 
cal Engineers; New York, New York, United States of America 
(USA) 09 Nov 1976). 

A two-year preliminary design study of a tokamak experimen- 
tal power reactor has been completed by the Oak Ridge National 
Laboratory. The major engineering features, plasma physics charac- 
teristics, and technological requirements of the device are discussed. 
Plasma confinement is provided in a toroidal chamber of major 
radius, R/sub 0/ = 6.75 m and minor radius, a = 2.25 m. The 
toroidal magnetic field strength is 4.8 T. A unique poloidal magnetic 
field system creates the fields required for plasma equilibrium and 
stability. The power extraction system is centered around the blan- 
ket, which absorbs approximately 90 percent of the energy produced 
in the plasma. The operating characteristics and nuclear performance 
of the system are given. The results of the study indicate a low 
benefit-to-cost ratio for this design. Recent developments have sug- 
gested that some of the design constraints were too restrictive. The 
advisability of a large scale test of the ideas linked to these develop- 
ments has become apparent. To this end, ORNL has started the 
design of a high-8 tokamak. The basis for the high power density 
device is discussed. 


23747 (ERDA—76/117/2, pp 5-78) Review of Tokamak Experi- 
mental Power Reactor studies at the Argonne National Laboratory. 
Maroni, V.A. Aug 1975. 

From Blanket/power systems for fusion reactors) technology 
weg Upton, New York, United States of America (USA) 59 
Mar 1976). 

In Proceedings of the magnetic fusion energy blanket and 
shield workshop. A technical assessment. Vol. II. 

The Argonne National Laboratory (ANL) is currently en- 
gaged in a multidisciplinary effort aimed at the conceptual design of 
a Tokamak Experimental Power Reactor (TEPR). This pach 
scheduled for operation in the mid to late 1980's is intended to be the 
next logical step in Tokamak development beyond the Tokamak 
Fusion Test Reactor (TFTR). Contained herein is (1) a summary 
description of the basic TEPR design features including performance 
objectives, geometric parameters, plasma parameters, and plasma 
support systems characteristics and (2) a comprehensive description 
of the Primary Energy Conversion — (PECS) which includes 
all components that lie between the plasma and the toroidal-field 
coils; i.e., (a) the first wall assembly; is the blanket region, which 
comprises the 30 to 40 cm zone immediately backing the first wall; 
(c) the magnet shield; (d) the coolant systems for the first wall, 
blanket, and shield; and (3) the penetrations that provide access for 
the neutral beams, vacuum system, diagnostics, fuel injectors, etc. 


23748 (ERDA—76/117/2, pp 79-144) General Atomic Experi- 
mental Power Reactor: blanket/shield, tritium and power conversion 
systems, Sager, P. Aug 1975. 
From Blanket/power systems for fusion reactors) technology 
Mor igre; Upton, New York, United States of America (USA) (29 
ar | 
In Proceedings of the magnetic fusion energy blanket and 
shield oe A technical assessment. Vol. II. 
he EPR design developed at General Atomic is illustrated. 
Major beh parameters for the reactor and overall system are 
given. The blanket/first wall system consists of a stainless steel 
blanket support structure, stainless steel blanket modules, graphite 
filler pieces and graphite liners. Maintenance of the reactor is de- 
scribed. Other discussions given include: (1) neutronics analysis, (2) 
tritium handling systems, and (3) power conversion systems. (MOW) 


23749 (ERDA—76/117/2, pp 145-204) Oak Ridge National 
Laboratory Experimental Power Reactor. Flanagan, C.A. Aug 1975. 

From Blanket/power systems for fusion reactors) technology 
workshop; Upton, New York, United States of America (USA) (29 
Mar 1976). 

In Proceedings of the magnetic fusion energy blanket and 
shield workshop. A technical assessment. Vol. II. 

The present status report focuses on the blanket and shield 
design in the mechanical, neutronics, and thermal-hydraulic areas. 
Assembly/disassembly and remote maintenance requirements have 
significantly influenced the mechanical design and are covered in 
that area. Energy conversion and tritium handling considerations are 
recognized important areas but since the reference design report was 
issued have received less emphasis than the previously mentioned 
areas. 


23750 (ERDA—76/117/2, pp 205-265) Blanket and shield de- 
signs for UWMAK I, Il, and III. Conn, R.W. Aug 1975. 

From Blanket/power systems for fusion reactors) technology 
alee —7 | Upton, New York, United States of America (USA) (29 

ar 1 

In Proceedings of the magnetic fusion energy blanket and 
shield workshop. A technical assessment. Vo 

Specifications are given for the UWMAK I, Il, and Il 
tokamaks. The pumping of liquid lithium through the blanket/shield 
assembly is discussed. Corrosion and pumping problems are dis- 
cussed. A neutronics analysis is also presented. (MO 
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23751 (ERDA—76/117/2, pp 363-428) General Atomic noncir- 
cular tokamak demonstration power reactor: blanket/shield, tritium, 


and power conversion systems. Kearney, D. Aug 1975. 

From Blanket/power systems for fusion reactors) technology 
Mar igre, Upton, New York, United States of America (USA) (29 
Mar 1 


In : of the magnetic oe energy blanket and 
shield workshop. A technical assessment. Vol. II. 

A reference conceptual design for a noncircular tokamak 

= er pote: was established and developed in a preliminary form. 

e major design parameters of the reactor are given. The design 

functions and constraints of the blanket are given. Neutronics calcu- 

lations and tritium production rates are described. Some information 
on steam power conversion systems is also given. 


23752 (GA-A—13992) Conceptual design study of a noncircular 

tokamak demonstration fusion power reactor. (General Atomic Co., 
San Diego, Calif. (USA)). Nov 1976. Contract E(04-3)-0167-PRJ- 38. 
256p. Dep. NTIS $8.00. 

Design studies have been carried out to examine alternatives 
and to critically evaluate selected key technological problems in the 
initial a design of a Doublet tokamak demonstration plant. 
The major ap of this plant are to demonstrate the features of 
a commercial plant which is safe, reliable and environmentally 
acceptable. It is particularly important that the plant demonstrate 
tritium breeding with a breeding ratio greater than or equal to 1 and 
that it provide the basis for both technological and economic scaling 
to commercial operation. The first step in this study was to examine 
the features of commercial plants based on the Doublet concept. To 
accomplish this, parametric systems analyses of various commercial 
plant configurations were carried out. Alternative solutions were 
investigated for the maintenance procedures, breeder material, cool- 
ant, shielding and F-coil system. Based on these evaluations, a desi, 
study was carried out to establish an initial conceptual design of a 
demonstration power reactor. 


23753 (LBL—4491) Scaling for Tormac fusion reactors. Levine, 
M.A.; Brown, I.G.; Kunkel, W.B. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Apr 1976. — W-7405- 
ENG-48. 8p. (CONF-760935—39). Dep. NTIS $3. 

From 2. topical meeting on the iaaiien of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

In this paper a set of parameters for a Tormac reactor is 
developed. The scaling indicates that a Tormac reactor could be 
constructed with a modest energy output of about 500 megawatts 
with magnetic fields averaging 20 kG, peak fields of 40 kG, and a 
plasma radius of about two meters. Wall loading under these condi- 
tions can be kept modest. It is further noted that Tormac can be run 
in a steady state mode. Thus, Tormac makes an economically 
attractive alternative to tokamak. 


23754 (MATT—1248) Scaling with toroidal current of impurity 
transport in ATC. Marmar, E.S.; Cohen, S.A.; Cecchi, J.L. (Prince- 
ton Univ., N.J. (USA). Plasma. Physics Lab). Jun 1976. Contract 
K(11- 1)-3073. 27p. Dep. NTIS $4.00. 

An experiment measuring the scaling with changing plasma 
conditions of a parameter characteristic of the transport of aluminum 
injected into the ATC tokamak is discussed. This parameter is the 
time after injection at which the photon signal from Al XI reaches 
its maximum. It is found that the data are in agreement with the 
predictions of a computer code which uses neoclassical theory in the 
Pfirsch-Schluter regime. An approximate model describing impurity 
transport in ATC is also presented. This model is utilized to calcu- 
late the expected scaling with current of the aluminum transport 
assuming classical, neoclassical and pseudoclassical forms for the 
diffusion coefficient. The data are in agreement with both the 
neoclassical and pseudoclassical results from this model. 


23755 (ORNL/TM—5577) Fusion Energy Division research, de- 
velopment, and demonstration needs. Roberts, M.; McAlees, D.G.; 
Flanagan, C.A.; Lue, J.W.; Shannon, T.E. (Oak Ridge National 
NTis $43 (USA)). Jan 1977. Contract W-7405-ENG-26. 54p. Dep. 
NTI 50. 


major Research, Development, and Demonstration (R, 
D, and D) ba for EPR are developed from the technical evalua- 
tion of the September 1975 ORNL EPR Reference Design (ORNL/ 
TM-5042) and are presented in a common format. Evaluation was 
concentrated on the key tokamak features, and only slight consider- 
ation was given to peripheral items. Although the list was developed 
specifically for EPR, it would apply to and be refined during the 
design of an intermediate system. Each of the R, D, and D needs has 
been categorized by its program status/priority assignment and from 
this process, a number of observations can be made. 


23756 (UCID— 16870) Some promising approaches to advanced 
CTR reactor systems. Weaver, T.A.; Wood, L.L. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 8 Aug 1975. Con- 
tract W-7405-ENG-48. 1lp. Dep. NTIS $3.50. 
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Three alternatives to fusion power are described with refer- 
ence to their particular promise. A brief outline of the research 
needed to accurately assess their potential my Ay given. The three 
pa wel are: (1) moderate rhor standard fuel reactors, (2) ad- 
vanced fuel systems (pB"', pLi® pBe®), and (3) neutronic Compton 
generators. (MOW) 


23757 Fusion reactor. German(FRG) Patent 2,359,248/A/. 5 
Jun 1975. 9p. (In German). 

6 figs.; 3 refs. 

The invention will show a way for the solution of the basic 
problems of D-D or D-T fusion reactors which have a toroidal 

ow ant © elaing Oo Tp seneeies i 0 Gets saa 

ment mounted only on the external vessel shell. The heating-up of 
the plasma from density to several 10°K and the 
coat 6f Gils glenn 4 an eboney igh purity during operation of 
the Baw pee wage aber or, by a) a vessel ab) fhe 
several spirally wo' yers integral wind: os ae for 
heating and stable confinement of the plasma an = tien single- 
phase transformer which is fed by an alternating voltage with a steep 
zero flank. The single-phase transformer be switcha- 
ble ting to diverter operation without interruption and 
should have a variable current-limiting device on diverter operation. 


23758 Pulsating deuterium-lithium nuclear power station. Fi- 
scher, A.G. German(FRG) Patent 2,400,274/A/. 17 Jul 1975. 15p. 
a 
The se ay reactor ped fason to pane invention is based 
on the idea to g lasmas in a melt of 
*LiDsub(I-x)Tsub(x) ( o ay x< by means of extremely rapid, 
harges o eneiiate Ga condensers terminating by 
themselves in the unionized environment after the discharge resp. 
the occurrence of the nuclear microexplosion. The discharge occurs 
through electrodes con’ — and along a time sequence 
given by joulean heat before the thermonuclear ignition. 


23759 What Europe is doing about fusion research and what the 
prospects are. Smith, A. (Daily Mirror). Sci. Forum; 9: No. 3, 37- 
39(Jun _ 


proposed —s ~~ Torus Pe) tokamak is de- 
2 popular way, context of the political question 
of whether it Ir ehould be ‘uit 7 Ispra or at Culham. The cost has 
been estimated at $200 million. With a plasma current of 2.6 million 
ee ape cethe ~ fuss, JET will be than 
USA Japan and USSR. Designer ect the peak t om a 
apan igners expect t temperature to 
just below, or just to attain, the 10° K required for D-T fusion. 


23760 it Communities sponsor nuclear fusion: the sun 
a model. Ber. In (Europ. Gem.); No. 39, 6-8(Sep 1976). (In Saunas. 
Short communication only. 


PHYSICS AND BLANKET ENGINEERING 


23761 (BNL—21495) Neutronics and mass transport in a chemi- 
cal reactor associated with controlled thermonuclear fusion reactor. 
V.D.; Steinberg, M.; Lazareth, O.W.; Powell, J.R. (Brookha- 
ational Lab., Upton, N.Y. vag I May 1976. Contract E(30- 
1-16. 48p. (CONF-761109—3) Dep. NTIS $4.00. 
From 69. annual meeting of the AICHE; Chicago, Illinois, 
United States of America (USA). (28 Nov 1976). 

The formation of ozone from oxygen and the dissociation 
carbon dioxide to carbon monoxide and oxygen is studied in a 
gamma-neutron chemical process blanket associated with a con- 
trolled thermonuclear reactor. Materials used for reactor tube wall 
will affect the efficiency of the energy tion by the reactants 
and consequently the yield of reaction p 
materials, aluminum, stainless steel and fiber (AloO3)-aluminium are 
investigated for the tube wall material in the study. 


23762 (CONF-750989—P3, pp 289-315) Evaluation of several 
liquid and solid tritium blankets. Watson, J.S.; Fisher, P.W.; 
aa S.D.; Talbot, J.B. (Oak Ridge National Lab., Mar 
1976. 
From International conference on radiation effects and tri- 
seis for fusion reactors; Gatlinburg, Tennessee, USA (30 
In Radiation effects and tritium technology for fusion reac- 


Tritium breeding blankets for controlled thermonuclear reac- 
tors are likely to contain liquid lithium, molten LiF—BeF2 salt 
mixtures, or one of several solid lithium compounds. Recently, 

ic onehel ms anahe. 
breeding systems. recovery processes are reviewed and evaluat- 
ed. Attempts are made to determine which process are current 
or near-term technology and which steps involve significant uncer- 
tainties or require extensive development. Where ee alter- 
nate process steps or conditions are 
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23763 (CONF-760733—, pp 45-53) Mirror hybrid reactor blan- 
ket and power conversion system conceptual design. Schultz, K.R.; 
Backus, G.A.; Baxi, C.B.; Dee, J.B.; Estrine, E.A.; Rao, R.; Veca, 
A.R. (General Atomic Co., San Diego, CA). 1976. 

From Joint US-USSR symposium on fusion fission reactor; 
rr ae California, United States of America (USA) (13 Jul 

In Proceedings of US—USSR symposium on fusion—fission 
reactors. 

The conceptual design of the eee and power conversion 
system for a gas-cooled mirror h: fusion-fission reactor is pre- 
sented. The designs of the fuel, b module and power conver- 
sion $s are based on existing gas-cooled fission reactor technol- 
ogy has been developed at General Atomic any. The 
uranium silicide fuel is contained in Inconel-clad rods is cooled 
by helium gas. The fuel is contained in 16 aptaciedl capieset wndeiee 
which surround the fusion plasma. The hot helium is used to raise 
steam for a conventional ales cycle turbine generator. The details 
of the method of support for the massive blanket modules and 
helium ducts remain to be determined. Nevertheless, the conceptual 
design to be technically feasible with existing gas-cooled 
technology. A preliminary safety analysis shows that with the devel- 
opment of a satisfactory method of primary coolant circuit contain- 
ment and support, the hybrid reactor could be licensed under 
existing Nuclear Regulatory Commission regulations. 


23764 (CONF-760733—, pp 91-115) Experimental gas-cooled 
hybrid blanket module for a tokamak demonstration reactor. Gur'ev, 
V.V.; Epinat’ev, A.M; Kolbasov, B.N.; Kotov, V.V.; Kuz’min, 
E.M.; Netecha, M.E.; Smetannikov, V. P.; Shatalov, G. E; Shchipa- 
kin, OL. (Inst. of haamia Energy, Moscow). 1976. 

From Joint US-USSR symposium on fusion fission reactor; 
ame re, California, United States of America (USA) (13 Jul 
1976). 

In Proceedings of US—USSR symposium on fusion—fission 
reactors. 

The neutron physics characteristics of the gas-cooled blanket 
module are described. The tritium and plutonium production process 
is discussed in particular. A structural he Bot of the blanket and its 
location in the tokamak are given. car iological shielding of the 
blanket module is also described. (M' 


(CONF-760733—, pp ~ wal Gas-cooled blanket of a 
hybrid thermonuclear reactor with solid lithium-containing materials. 
— V.V.; Shatalov, G.E. (Inst. of Atomic Energy, Moscow). 
1976. 

From Joint US-USSR symposium on fusion fission reactor; 
Livermore, California, United States of America (USA) (13 Jul 
1976). 

In Proceedings of US—USSR symposium on fusion—fission 
reactors. 

It is demonstrated that in the hybrid blanket using uranium 
carbide with 100 percent **U as the fissionable material, it is 
possible to obtain a total product yield at the 2.2 to 2.3 level of 
nuclei/neutron, with energy being generated on the 90 to 100 MeV/ 
neutron level. Data are given for the neutronics of the following six 
versions of the blanket: LiAlO2, LiAl, Li, LixO—C, LigO—ZrH, 
LiH, and LieC.. (MOW) 


23766 (CONF-760733—, pp 143-152) Thorium in the blanket of 
a hybrid thermonuclear reactor. Rozhkov, S.S.; Shatalov, G.E. (Inst. 
of Atomic Energy, Moscow). 1976. 

From Joint US-USSR symposium on fusion fission reactor; 
Livermore, California, United States of America (USA) (13 Jul 
1976). 

In Proceedings of US—USSR symposium on fusion—fission 
reactors. 

A study is made of the ibility of using thermonuclear 
neutrons with an energy of 14.1 MeV for the conversion of natural 
thorium raw material to nuclear fuel for fission reactors. The possi- 
ble versions of the hybrid blanket systems for thermonuclear reac- 
tors were investigated. 


23767 (ERDA—76/117/1) ee of the magnetic fusion 
energy blanket and shield A technical assessment. Volume 
I. Powell, J.R.; Fillo, J.A.; Twining, B.G.; Dorning, J.J. (eds.). 
(Energy Research and Development Administration, Washington, 
D.C. {USA). Div. of Magnetic Fusion Energy). Aug 1975. 152p. 
(CONF-760343—P1). Dep. NTIS $6.75. 
From Blanket/power systems for fusion reactors) technolo 

Mar 1970 Upton, New York, United States of America (USA) (29 
Mar 197 


The first volume of these Proceedings is devoted to summa- 
rizing the results of the activities of the five technical area Study 
Groups. These Study Groups played a major role in the Workshop 
since it was their mission to identify key research and development 
requirements in their technical areas, etimate the prospects for 
success of research and development projects directed toward fulfill- 
ing these requirements, and determine appropriate time scales for the 
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initiation and completion of these efforts. The determination of 
which new scientific and technological knowledge, data, and tech- 
niques will be required to achieve the Division of Magnetic Fusion 
Energy program goals, and the construction of an evaluated ony ol 
lation of research and development needs along with suggestions for 
levels of effort needed to achieve these goals were among the 
objectives of the Study Groups. The Conclusions and Recommenda- 
tions of the Study Groups are summaries of the individual Study 
Group's findings prepared by the chairmen and co-chairmen/secre- 
taries. These findings were presented to all the Workshop partici- 
= in a plenary session, and the discussion and comments on the 
dings are included in this volume. 


23768 (ERDA—76/117/2) serge ge of the magnetic fusion 
energy blanket and shield workshop. A technical assessment. Volume 
II. Powell, J.R.; Fillo, J.A.; Twining, B.G.; Dorning, J.J. (eds.). 
(Energy Research and Development ‘Administration, Washington, 

C. (USA). Div. of Magnetic oe Energy). Aug 1975. 904p. 
(CONF.76043-P2), Dep. NTIS $21 

From Blanket/power systems ne fusion reactors) technology 
workshop; Upton, New York, United States of America (USA) (29 
Mar 1976). 

Separate abstracts were prepared for each of the 14 included 
papers. (MOW) 


23769 (ERDA—76/117/2, pp 266-362) BNL minimum activity 
aluminum blanket designs. Benenati, R. Aug 1975. 

From Blanket/power systems for fusion reactors) technology 
ir 4 Upton, New York, United States of America (USA) (29 


In Proceedings of the magnetic fusion energy blanket and 
shield workshop. A technical assessment. Vol. II. 

A detailed design is given for blankets of cylindrical alumin- 
ium cannisters filled with a ceramic bed of moderating, shielding, 
and breeding materials. Typical thermal and hydraulic characteris- 
tics of the Al blanket at 0.5 Rwsins ? wall loadings are listed. The use 
of the Al blanket in commercial power reactors is discussed. (MOW) 


23770 (ERDA—76/117/2, pp 429-454) ORNL blanket concept 
ane lithium recirculating in racetrack-shaped loops. Fraas, A.P. 
Aug 1975. 

From Blanket/power systems for fusion reactors) technology 
ss Upton, New York, United States of America (USA) (29 
Mar 1976). 

In Proceedings of the magnetic fusion energy blanket and 
shield workshop. A technical assessment. Vol. II. 

A brief description of the basic blanket module is given. A 
simplified isometric of a unit is shown. Graphite would fill the 
central region between the long legs of the racetrack while lithium 
would circulate around the racetrack driven by an electromagnetic 
pump at one end of the racetrack. The favored material for the 
racetrack is Nb—1 percent Zr although stainless steel could be 
employed. However, other work indicates that stainless steel would 
not meet all of the boundary conditions that must be imposed on a 
full-scale thermonuclear reactor whereas niobium would. The next 
section presents the questions that have been posed with respect to 
the ORNL recirculating lithium blanket design; the balance of the 
paper presents answers to these questions. 


23771 (ERDA—76/117/2, pp 455-476) PPPL blanket/shield 
design. Tenney, F.H. Aug 1975. 

From Blanket/power systems for fusion reactors) technology 
beng Upton, New York, United States of America (USA) (29 
Mar 1976). 

In Proceedings of the magnetic fusion energy blanket and 
shield workshop. A technical assessment. Vol. II. 

A summary table of blanket and shield design parameters is 
given. Neither written nor oral transcription of the design presenta- 
tion is given. The discussion following the presentation is included 


here. (MOW) 


23772 (ERDA—76/117/2, pp 573-694) Blanket and shielding 
technology assessment of the reference theta-pinch reactor (RTPR). 
Thomassen, K.I.; Krakowski, R.A. Aug 1975. 

From Blanket/power systems for fusion reactors) technology 
workshop; Upton, New York, United States of America (USA) (29 
Mar 1976). 

In Proceedings of the magnetic fusion energy blanket and 
shield workshop. A technical assessment. Vol. II. 

Contained herein are (a) a summary table of blanket and 
shielding parameters for this RTPR design, (b) responses to general 
questions on the blanket and shielding design and (c) responses to 
specific blanket and shielding questions. These questions have been 
raised on the basis of the 1974 RTPR design and represent a portion 
of a general technology assessment of all major fusion reactor 
concepts. 


23773 (ERDA—76/117/2, pp 695- _ Review: BNL graphite 
blanket design concepts. Fillo, J.A. Aug 19 
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From Blanket/power systems for fusion reactors) technolo; 
rele 4 Upton, New York, United States of America (USA) 63 


In Proceedings of the magnetic fusion energy blanket and 
shield — . A technical assessment. Vol. II. 
graphite blanket design concepts hereafter re- 


rehok le B and C are described. Summarizing, the three 
woe Rey a thick graphite screen ( 
on type 


designs y 30 cm or 


removed by intermittent direct gas cooling (Type 
B, radiation damage to the structural material of the coolant tubes in 
the secondary blanket is reduced by one or two orders of magni itude 
by the — screen, while in Type C, the blanket is phe a cooled 
—e t Brcrsanede Ke is —, so that coolant coment gomee = 
plasma, whatever of radiation damage. For Type 
screen covers only a topo of the blanket surface (the part that is 
most difficult to replace or repair) and radiates most of its energy to 
the rest of the blanket, which is conventional, i.e., aluminium mod- 
ules. In T B, the screen covers all (or almost all) of the blanket 
surface radiates its a * to a secondary blanket with coolant 
tubes, which ~~ $ 4 may not rotected by the screen. Type C, 
the screen covers all (or almost most al of the blanket surface and stores 
sensible heat during the —— burn, which lasts several hundred 
seconds. This energy is then removed by direct cooling when the 
reactor shuts down. The contents of this rt are or, as 
follows: (1) aol graphite ech! phite b ~y (2) heat trans- 
fer analysis o! hite blank ) experimental power reactor 
blanket design; end (4) egies ‘deacriptions of graphite blankets. 
23774 PP thy! ihe pp 753-828) MIT solid blanket 
design studies. Todreas, N. Aug 1975. 

From Blanket/power systems for fusion reactors) yiorey | 
a - ; Upton, New York, United States of America (USA) 

In Proceedings of the magnetic fusion energy blanket and 
shield workshop. A technical assessment. Vol. II. 

A DT cycle tokamak reactor is assumed having a major 
radius of 10.5 meters and a minor radius of 3.5 meters yielding an 
inside torus surface area of 1450 m* Two design thermal power 
Py po are examined. 2059 MW(t) for an energy multiplication of 

and 1450 MW(t) for an energy multiplication of 1.0. Geometric 
and neutronic design analyses are presented for a blanket with 
LiAIO; pellets. The bl blanket response under normal operating condi- 
tions is discussed. (Mi (MOW) 


23775 (ERDA—76/117/2, pp 829-843) Internal spectral shifter 
energy conversion (ISSEC). Kulcinski, G. Aug 1975. 

From Blanket/power systems for fusion reactors) technolo; 
Mar 1970, Upton, New York, United States of America (USA) (29 


In Proceedings of the magnetic fusion energy blanket and 
shield workshop. A technical assessment. Vol. II. 

An internal spectral shifter as the metallic wall of 
the fusion reactor is discussed. Some objectives of the spectral shifter 
pro are discussed along with the research program at the Univ. 
of Wisconsin. (MOW) 


23776 (ERDA—76/117/2, pp 844-898) Review of blanket prob- 
lems. Fraas, A.P. Aug 1975. 

From Blanket/power systems for fusion reactors) vomy | 
wo ; Upton, New York, United States of America (USA) 


Mar “ 
n Proceedings of the magnetic fusion energy blanket and 
shield Workshop. A technical assessment. Vol. II. 


considers troublesome spots associ- 
ated with t breeding blankets. Thermal strains and radiation induced 
deformations are briefly discussed. (MOW) 


23777 Approximate calculational method for nuclear heating. 
Woodruff, G.L.; Quimby, D.C. (Mathematical Sciences Northwest, 
ee Washington). Nucl. Sci. Eng.; 62: No. 1, 45-54(Jan 

A simplified eeieete mae’ ee ateristinn of 


petro hn yeh. nd 

than prt he nr, Raper vende provided 
gamma-ray production are used. 7. 
ray ney a coefficients — eo = 


23778 Cross-section sensitivity and uncertainty analysis ap- 
plication to a fusion reactor. Gerstl, S.A.W.; Dudziak, D.J.; Muir, 
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D.W. (Los Alamos Scientific Lab., NM). Nucl. Sci. Eng.; 62: No. 1, 
137-156(Jan 1977). 

A computational method to determine cross-section require- 
ments quantitatively is described and applied to the Tokamak Fusion 
Test Reactor (TFTR). To provide a rational basis for the priorities 

to new cross-section measurements or evaluations, this 

includes (1) quantitative estimates of the uncertainty of 
currently available data; (2) the sensitivity of important nuclear 
design parameters to selected cross sections; (3) the accuracy desired 
in predicting nuclear design parameters. Perturbation theory is used 
to combine estimated cross-section uncertainties with calculated 
sensitivities to determine the variance of any nuclear design param- 
eter of interest. The extends the theory for cross-section 
sensitivity and uncertainty analysis and gives formulas for me 
nient upper-limit estimates for r vay variance of in 
eters due to estimated cross-section uncertainties. 
the TFTR activation analysis predicts an upper limit fort aitonn scot 
tainty of the calculated personnel dose rate from activated reactor 
components of approximately 45 percent due to all estimated cross- 
section errors. Since this upper limit is within the accuracy require- 
ment of less than or equal to 50 percent for the calculated maximum 
allowable personnel dose rate, it is concluded that all nuclear data 
used for the TFTR activation analysis are adequate in this applica- 
tion. 


MAGNET COILS AND FIELDS 
REFER ALSO TO CITATION(S) 22886, 23771 


ee ae pp 175-196) Tritium problems in a 
thermal blanket. Altenhein, F.K.; Andresen, H.; 
Gruber, J.; iy hace H.; —_ W. (Hahn-Meitner-Institut fuer Kern- 
forschung, Ber 
From oe theese yp ee on radiation effects and tri- 
tium waned for fusion reactors; Gatlinburg, Tennessee, USA (30 


Sep 1975 
i Radiation effects and tritium technology for fusion reac- 


tors. 

A helium cooled low lithium inventory blanket has been 
analyzed in terms of tritium sources and tritium distribution among 
the blanket materials. The *Be(n,t) reaction is the major source of 
tritium production outside the breeding zone and is responsible for 
considerable tritium storage in beryllia, on graphite, in the structural 
material, and for accumulation of tritium in the gas purification 
plant. HTR coolant chemistry was lied to the helium coolant 
cycle of a CTR. As in HTR’s ratios O of 20:1 to 40:1 and CO/ 
CO, of 5:1 to 50:1 are expected. The ratio H/T will be about 5:1. 
The consequences of high permeable first wall and lithium canning 
were investigated. It was found that considerable gettering of hydro- 
ae in liquid lithium may take place, due to the pe Poe gem I low 

ydrogen vapor pressure over lithium. This inherent gettering, 


therefore, is proposed as an alternative possibility to keep the tritium 
partial pressure low in the coolant. Various parameters of the 
gettering capability are discussed ae eg | and in part quantita- 


tively in order to evaluate the potential 
concept. 


23780 (ERDA—76/117/2, pp 477-572) Mirror reactor blankets. 
Lee, J.D.; Barmore, W.L.; Bender, D.J.; Doggett, J.N.; Galloway, 
T.R. Aug 1975. 
From Blanket/power systems for fusion reactors) techno! 
Manistee Upton, New York, United States of America (USA) (29 
1976). 


In Proceedings of the magnetic fusion energy blanket and 
shield workshop. A technical assessment. Vol. II. 
ee Se work is uaderway on two blankets. The 
first is for a i fission) reactor whose princi- 
le product is **°Pu. The second is for a commercial power reactor. 
Toe Sandamentel uel Giltinenen betmete tee tue Uneiatie & Go dhtiee 
of their principle moderators, uranium for the first and Be for the 
second. While they share the same geometrical design, their structur- 
al materials, coolants, and thermal conversion systems are presently 
different. A summary table of parameters for the two blankets is 
appended. Detailed discussions on the following topics are given: (1) 
facility ptr maintenance, (2) pe | transfer and thermal 
conversion system, (3) materials, tritium containment and removal, 
and (4) nuclear veges a een (MOW) 


23781 + cae Calculation of the magnetic field, magnetic 

forces and behaviour of large experiments. 
Poe H. (Max- i Plasmaphysik, Garching/Muen- 
chen (Germany, F.R.)). ioe 1976. 106p. (In German). INIS. 


36 figs.; 4 tabs.; 38 refs. 
7 dccmtaaiag tage ook Sean. Tae a serve 


easibility of new 


coil configura 
may be largely arirary and the cols can be arranged. in any 
possible spatial position. First a method of calculating the 
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field, the magnetic forces and the self- and mutual inductances of the 
coils in such coil assemblies is given. The le of the calculation 
is the approximation of the winding form by y thin filaments. 
Their numbers can be freely chosen on the desired 
calculation accuracy. From the field calculations it is possible to 
calculate magnetic field - and contour lines by an roximation 
method. For the practical numerical calculations the ‘HEDO’ com- 
= a which includes all the various calculation possibili- 
eloped. In a second section of this report calculations 
are prom Rawdon which analyse the te nr ag of the coils under normal 
operation and in cases of malfunc nypme Bebe mf on he 
dependence of the currents, voltages orces in the coils 
are investigated. Allowance is thereby oar for all inductive cou- 
plings, the type of circuits, mode of operation and the other com 
nents of the electrical circuit by means of the program ‘NETZ 3’ 
developed for this purpose. Including switching operations it is 
possible with this program to calculate the transient branch currents 
and voltages. On the basis of the instantaneous values of the coil 
currents the mechanical forces in the coil assembly are then analysed 
—s to magnitude and time behaviour. In the last section of 
rt the design criteria for the toroidal coil configuration of 
= ASDEX tokamam experiment are derived from the ‘caleaiiiion 
methods described. 


23782 (PPPL—1287) Laminated beams: deflection and stress as 
a function of epoxy shear modulus. Bialek, J. (Princeton Univ., N.J. 
(USA). Plasma Physics Lab.). 1976. Contract E(11-1)-3073. 48p. 
(CONF-760984—1). Dep. NTIS $4.00. 

From Conference on structural analysis needs for magnatic 
fusion energy super conducting magnets; Upton, New York, United 
States of America (USA) (8 Sep 1976). 

The large toroidal field coil deflections observed during the 
pS pd test are due to the poor shear behavior of the insulation 

terial used between layers of copper. Standard techniques for 
analyzing such laminated structures do not account for this effect. 
This paper presents an analysis of laminated beams that corrects this 
deficiency. The analysis explicitly models the mechanical behavior 
of each layer in a laminated beam and hence avoids the pitfalls 
involved in any averaging technique. In particular, the shear modu- 
lus of the epoxy in a laminated beam (consisting of alternate layers of 
metal and epoxy) may span the entire range of values from zero to 
classical. Solution of the governing differential equations defines the 
stress, strain, and deflection for any point within a laminated beam. 
The paper summarizes these governing equations and also includes a 
parametric study of a simple laminated beam. 


23783 (ERDA-tr—223) Present status of nuclear fusion research 
and development. (Japan Atomic Energy Research Inst., Tokyo). 
1975. Translation of Japanese report. 165p. Dep. NTIS $6. 75. 
Discussions are included on the ollowing topics: (1) plasma 
confinement theoretical research, (2) torus plasma research, (3) 
plasma measurement research, (4) technical development of equip- 
ment, (5) plasma heating, (6) vacuum wall surface phenomena, (7) 
critical p! test equipment design, (8) noncircular cross-sectional 
torus test equipment design, (9) nuclear fusion reactor design, (10) 
nuclear fusion reactor engineering, (11) summary of nuclear fusion 
OW) in foreign countries, and (12) long range plan in Japan. 


23784 Magnetic field pulse formation according to the given 
pulse-rise law. Abramova, K.B.; Boshnyak, V.B. (AN SSSR, Lenin- 
grad. Fiziko-Tekhnicheskij Inst.). Zh. Tekh. Fiz.; 45: No. 3, 642- 
649(Mar 1975). (In Russian). 

9 ref.; for English translation see the journal Sov. Phys. - 
Tech. Phys. 

Electric circuit for shaping the pulse of a high magnetic field 
with a steep front and a gradual falloff is described; the magnetic 
field strength increases so that its variation rate increases simulta- 
neously. increase of the magnetic field is terminated by short- 
circuiting of a load by a discharger. In distinction to the convention- 
al circuit the discharged short-circuiting of a load operates when its 
voltage reaches a maximum. The overvoltage at the discharger at 
the time of its operation greatly simplifies its control. During circuit 
operation 30 per cent of the energy accumulated in a condenser bank 
is converted into a magnetic field energy. 


POWER SUPPLIES AND CIRCUITRY 
REFER ALSO TO CITATION(S) 22589 


— (CONF-760935—46) Plasma driving system for a Toka- 

mak Experimental Power Reactor. Mills, F.E.; Brooks, J.N.; Evans, 
K. Jr.; Kustom, R.L.; Stacey, W.M. Jr.; Wang, S.T. (Argonne 
National 774 = L (USA). 1976. Contract W-31-109-ENG-38. 15p. 


_on the technology of controlled 
hand, Ww , United States of America 


nuclear fusion; Ric! 
(USA) (21 Sep 1976). 
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The Tokamak Experimental Power Reactor is a device de- 
signed to operate at or near ignition with the potential for produc- 
tion of net power. It utilizes technology which either exists or can be 
achieved with a modest extrapolation from the present. The plasma 
driving systems, and their implications for energy storage and trans- 
fer technology are analy utilizing dynamic simulation of the 
plasma startup, burn and shutdown. 


23786 (LA-UR—76-2047) Superconducting magnetic energy 
storage. Rogers, J.D. (Los Alamos Scientific Lab., N.Mex. (USA)). 
1976. Contract W-7405-ENG-36. 26p. (CONF-760953—1). Dep. 
NTIS $4.00. 

From Pulsed pecan. systems workshop; White Oak, Mary- 
land, United States of America (USA) (20 Sep 1976). 

Fusion power production requires energy rete elds. transfer 
on short time scales to create es 3 Ids and for 
heating plasmas. The theta-pinch Scyl usion Test Reactor 
p= Be requires 480 MJ of energy to drive the 5-T compression 

eld with a 0.7-ms rise time. Tokamak Experimental Power Reactors 
(EPR) require 1 to 2 GJ of energy with a | to 2-s rise time for 
— jasma ohmic heating. The design, development, and testing of four 
kJ energy storage coils to satisfy the needs are described. 
Potential rotating machinery and homopolar energy systems for both 
the Reference Theta-Pinch Reactor (RTPR) and tokamak ohmic- 
heating are presented. 


23787 (LA-UR—76-2473) Pulsed energy and switching require- 
ments for tokamak ohmic heating. Vogel, H.F.; Thomassen, K.I.; 
Bird, W.; Heck, F.M. (Los Alamos Scientific Lab., N.Mex. (USA)). 
1976. Contract W-7405-ENG-36. 8p. (CONF-761106—13). Dep. 
NTIS $3.50. 

From IEEE international pulsed power conference; Lubbock, 
Texas, United States of America (USA) (9 Nov 1976). 

The electrical circuit requirements are presented which result 
from a study of the ohmic-heating system of a Tokamak Experimen- 
tal Power Reactor (EPR). A computer model for plasma startup was 
developed as part of an electrical network analysis program. The 
results of a parametric study are presented in which the pulsed 
energy and voltsecond-requirements were optimized, electrical ma- 
chinery was selected, and the switching requirements were defined. 


23788 (SAND—76-5729) Plasma erosion switch. Mendel, C.W. 
Jr.; Goldstein, S.A.; Miller, P.A. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). 1976. Contract E(29-1)-789. 6p. (CONF- 761106—2). 
Dep. NTIS $3.50. 
From IEEE international pulsed power conference; Lubbock, 
Texas, United States of America (USA) (9 Nov 1976). 
_ The plasma erosion switch is a device capable of initially 

high currents, and then of opening in nanoseconds to stand 

a aoe It depends = the erosion of a plasma which 

y fills the switch. The sheath between the plasma and the 
omens behaves as a diode with a rapidly increasing A-K 
Preliminary tests of the switch on the Proto I accelerator at Sandia 
will be described. In these tests, the switch consisted of a cylinder of 
highly ionized plasma four inches in diameter and one-inch thick 
surrounding a one-inch cathode. The switch shorted out prepulse 
—— and allowed energy to be stored in the diode inductance 
outside the switch until the accelerator current reached 75 kA. The 
switch impedance then rose rapidly to approximately 100 w in 5 
nanoseconds, whereupon the accelerator current transferred to the 
cathode. Current rise rates of 3.10'* A/sec were limited by cathode 
turn-on. Voltage rise rates of 105 V/sec were achieved. elimi- 
nation of prepulse and machine turn-on transients allowed A-K 
of 2 mm to be used with 2.5 MV pulses, yielding average E of 
12 MV/cm. Staged versions of the device are being built and should 
improve rise rates. The switch shows promise for use with future, 
higher power, lower inductance machines. 


COOLING SYSTEMS 
REFER ALSO TO CITATION(S) 23763, 23770 


— (CONF-760935—47) Tokamak Experimental Power Reac- 

tor primary energy conversion system. Stevens, H.C.; Abdou, M.A.; 
Mattas, R.F.; Maroni, V.A.; Patten, J.S.; Smith, DL; Young dahl, 
C.K. (Argonne National Lab., Ml. (USA)). 1976. Contract W- 31. 109- 
ENG-38. 13p. Dep. NTIS $3.50. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) + Sep 1976). 

erey conversion system designed for the ANL 

Power Reactor consisting of the first wall 

assembly, the bl blanket region, the m — shield and the penetrations 
for plasma access are herein descri 


(COO—2802-3) Graphite curtain vacuum outgassing and 
heat transfer. Quarterly progress report No. 3, 1 July 1976—Septem- 
ber 30, 1976. Fivel, H.J.; ian, ¢ G.P. (McDonnell Douglas Astronau- 
tics Co., St. — Mo. (USA). 1976. Contract EY-76-C-02-2802. 
34p. Dep. NTIS $4.00 
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Progress during this quarter includes further tes of a 
sodium filled heat pipe in a magnetic field of up to 1 Teale 
conductivity measurements on graphite fibers, a preliminary steady 
state heat transfer analysis of "4 graphite curtain materials, the 
effect of neutron irradiation on the dimensional changes of several 
graphite fibers, and continued vacuum outgassing and sticking prob- 

ility measurements. 


FUEL SYSTEMS 


— pn page al: Tritium production from ceramic targets: 

a summary of the Hanford Program. Johnson, A.B. Jr.; 
Kabele, T.J.; Gervrell W.E. (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). Aug 1976. Contract E(45-1)-1830. 142p. 
Dep. NTIS $6.00. 

Early-generation fusion reactors will require tritium breeding 
from lithium or lithium compounds. Some current fusion reactor 
conceptual designs specify ceramic lithium compounds (lithium alu- 
minate, lithium silicate, lithium oxide) for blanket materials. One 
potential source of information is the technology developed in 
support of large-scale tritium production programs in fission reac- 
tors. Much of that work has been classified. However, recent declas- 
sification of documents containing information no longer regarded as 
sensitive has provided much information of potential value to fusion 
reactor designers. This report summarizes the tritium production 
technology devel at Hanford in the mid-1960s under the so- 
called Coproduct gram. Information of potential value to the 
fusion community has been extracted from declassified and unclassi- 
fied reports, summarized, and referenced. 


23792 (ORNL/TM—5292) Plasma studies on a duoPIGatron 
ion source. Tsai, C.C.; Ryan, P.M.; Stirling, W.L. (Oak Ridge 
—— Lab., wan n, (USA). Jan 1977. Contract W-7405-ENG-26. 
p- Dep. NTI 

In an > to ieiies a plasma source capable of producing 
a dense, quiescent, uniform plasma for extracting tens of amperes of 
hydrogen ions, experimental and theoretical studies on a duoPIGa- 
tron ion source have been pursued. A study of plasma generation in 
the duoPIGatron was begun and a discharge model was —, 
ly developed to explain observed source behavior. The discharge 
model is based on two plasmas, a cathode _ and a PIG plasma 
separated by a double layer of ions and electrons, and is similar to 
the existing model for a duoplasmatron. This discharge model is 
reviewed and the importance of the double layer on plasma genera- 
tion in the duoPIGatron is discussed. Source electrode modifications 
suggested by the model resulted in a low noise level of about +- 5% 
and a low-density nonuniformity of about +- 10% over a 10-cm 
diameter at a high hydrogen plasma density of roughly 2 x 10% 
cm~*. 


23793 Process for the fabrication of thermonuclear fuel pellets 
and product thereof. Teitel, R.J.; Solomon, D.E. (to KMS Fusion, 
Inc.). Austrian Patent 74/75,590/A/. 21 Nov 1974. 26p. 
Open to public inspection 27 May 1976, copies available from 
the Commissioner of Patents, Canberra. 
A method is described for forming a thermonuclear fuel 
confi; saatihanr the aap te 9 Sater Beton games chtch suagenen 0 
selecting a hollow glass microsphere having a diameter in a range of 
60 to 500 micrometers and a wall thickness of .6 to 3 micrometers, b) 
heating the microspheres to a temperature in the ran of 300 
centigrade, c) subjecting the outside of the ainttatinan 
atmosphere of gaseous thermonuclear fuel for “approximately 96 
hours to cause permeation of the gaseous fuel into the interior of the 
microsphere, and d) cooling the microspheres to room temperature 
for storage. 
Upper bounds of fissile fuel yield with fusion booaioe. 


Harms, A.A. (McMaster Univ., Hamilton, Ontario (Canada). 
of a J. Phys.; 54: No. 16, 1637-1645(15 Aug 1976). 
12 


The maximum fissile fuel production capacity of three con- 
is examined on 


ceptual fusion breeder systems is the basis of the 
dominant isotopic-balance processes. Compact ‘clalastiee involv- 
ing system power output, plasma and energy multiplication, and 
parameters which describe the fuel cycle and neutron spectrum in 

the blanket are established. It is found that the fusion breeder, as 
characterized herein, possesses a substantial fissile fuel breeding 
capacity the extent of which is governed primarily by the neutron 
ee 


RADIATION HAZARDS 
REFER ALSO TO CITATION(S) 23004, 23272 
23795 Te ae pp 1-29) Tritium 


technology in 
fusion devices. Darvas, J. (Kernforschungsanlage Juelich G.m.b.H. 
(F.R. Germany)). Mar 1976. 
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From International conference on radiation effects and tri- 
tium a for fusion reactors; Gatlinburg, Tennessee, USA (30 


Sep 1975) 
= Radiation effects and tritium technology for fusion reac- 
tors. 


Tritium containment and tritium recovery from the plasma 
et at ee Se oe SS ee ee ee 
roblems in fusion devices. The containment problem is discussed 
or a fusion power station in the frame of a model allowing for the 
release of 20 Ci/day of tritium in normal operation. Under reason- 
able assumptions for the overall design features of the power station, 
the model is shown to lead to design limitations for the reactor and 
for the energy conversion system. Assuming an inward gradient for 
the tritium pressure from the power station building to the blanket 
and to the coolant of the reactor, the choice for these and for 
Sadly touted. Rapamening of apa 7 tall wanes 
severely eprocessing t in 
and in the reactor is also shortly eapnek hom tr Gooidenen 
point of view. The euler pueery Gnedion t-te sonnel 
strong impact of tritium technology on the design of fusion devices. 


(CONF-750989—P3, pp 32-57) Definition of source terms 
for tritium evolution from CTR systems. Kabele, T.J.; Johnson, A.B.; 
a, e- (Battelle Pacific Northwest Labs., Richland, WA). 
From International conference on radiation effects and tri- 
+ ee a for fusion reactors; Gatlinburg, Tennessee, USA (30 
In Radiation effects and tritium technology for fusion reac- 
tors. 


Tritium containment is one of the major environmental chal- 
lenges in the development of fusion reactors. The objective of this 
work is to identify and begin to cogent yore tag: te gue 
rmal operation. Realistic esti- 
mates of tritium relesses require access 80 detailed reactor designs. 
While none of the fusion reactor 


conceptual $ pi 
lete reactor component descriptions, selected 
Com for realistic estimates of tritium releases. In 


release from fusion reactors 


ystem i 
Reference Design); and a helium-cooled, ‘e+ system anne 
haven Low Radioactivity Blanket Design). The general 
was to derive solid, liquid UWMAK-I design. Impacts of b — 
reactor component for the K-I design. Impacts of tempera- 
ture, material and design differences were then compared for the 
other reactor designs. 


23797 (CONF-750989—P3, 53-174) Seam, (Max- 
Planck-Institut fuer Plasmaphysik, sR, Be dy Ger.). Mar 1976. 

From International conference on radiation effects and tri- 
sea for fusion reactors; Gatlinburg, Tennessee, USA (30 
In Radiation effects and tritium technology for fusion reac- 


Anan Coemaay capetills taikeond ty tn tesee tale 
ment, tritium economy is influenced by the reactor design, 
the power conversion system applied, and the method of tritium 
——- Some a we — quantities are 
outlined. oe initial tritium inventory as most important 
unknown. An optimization method for quantifying this figure is 
described and applied to a number of different thermal power cycles: 
cay ee (ae 6 Sey See See, Se 
direct helium cycle to a fixed reactor size with a 
“standard blanket”. For tritium recovery a permeation process > 
ccmuad Wali tite ane f Ge teed Gah Gee: Ge 
equipment being located in a bypass to the main coolant loop. 
Results for the optimum tritium concentration, the initial inventory, 
Se A short safety consideration is 
inc 


tors. 


Le pee Magne pt Hs pp 197-231) Tritium recovery from 
solid lithium compounds. I. Design and minimi- 
tritium inventory. Powell, J.R. (Brookhaven National Lab., 


tium technology for fusion reactors; Gatlinburg, Tennessee, USA (30 


Sep 1975). 
In Radiation effects and tritium technology for fusion reac- 


modes [A - to the main coolant (e.g., He) stream; B - 
circuit; and C - Sas es al cee A 
appears optimum for blankets using gas-cooled metallic structures 
(e.g., Al, stainless), while mode C appears optimum for high tem- 
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rocessing parameters. 

normal operation can be — to less 
than oF equal 10 10"*c (e) per day with low permeability 
barriers. In general, a mlstase of Ts med TaO fo possnet ie the coolers 
stream. Three methods of tritium recovery are examined: (1) conver- 
sion to Tz followed by absorption in a metal hydride bed; 2 
conversion to Tz followed by condensation at approximately 6° 
= ee conversion to T2O followed by condensation at approximate- 
y 


23799 (CONF-750989—P3, pp 232-252) Tritium recovery from 
fusion blankets using solid lithium compounds. II. Experiments on 
tritium removal and . Wiswall, R.H.; Wirsing, E. (Brookha- 
ven National Lab., Upton, NY). Mar 1976. 

From International conference on radiation effects and tri- 
see for fusion reactors; Gatlinburg, Tennessee, USA (30 


In Radiation effects and tritium technology for fusion reac- 


It has been shown ex 
removed from certain soli 


tors. 

rimentally that tritium can be easily 
lithium pace that have com 
proposed as components of CTR breeder blankets. The compounds 
tested were LiAl, Li;Pb2, LiAlO2 and LieSiO; in granular or powder 
form; the procedure was to pass a stream of helium through a bed of 
material maintained at a wag, near ene in the range 400 to 600°C. As 
the tritium, which had been cm generated in the materials by 
exposure to thermal neutrons, diff out and was carried away, its 
concentration was continuously monitored by radioactive assay of 
the gas stream. From the data, it was possible to calculate average 
lifetimes of tritium in a continuously extracted breeder blanket. 
Lifetimes of a few hours were found for LiAl and Li;Pb2 at 400 to 
500°, LiAlO2 at 600° and LieSiO; at 500 to 600° The extraction 
kinetics of LiAlO2 were consistent with a diffusion-controlled pro- 
cess, and it was possible to calculate diffusion coefficients from the 
data. A series of hydride-forming metals was tested for their ability 
to trap out tritium from dilute helium streams and later release it on 
heating. Vanadium appears to be satisfactory. 


23800 er ee oe pp 253- oe | hang recovery of the 
fusion reactor of li K.; Kudo, H.; 
Amano, H. Mar 976 

From International conference on radiation effects and tri- 
Sep) for fusion reactors; Gatlinburg, Tennessee, USA (30 


In Radiation effects and tritium technology for fusion reac- 
tors. 


An experiment on the tritium removal from neutron-irradiat- 
ed lithium oxide was performed. The lithium oxide powder of 
several origins was subjected to neutron irradiation of up to 3 x 10** 
neutrons cm™~? in a vertical hole of the JRR-4 in the “es Atomic 
Energy Research Institute. By a radio-gaschromato, analysis 
it was found that tritium was mostly removed tee the 
irradiated salt and trapped in the cold trap as the fraction condensed 
at -72°C. As the gaseous fraction of minor component, H2—T, 
a 7 and C.—hydrocarbons—T were simultaneously removed. 

ual fraction was always less than 0.5%, when the irradiated 
ee oxide powder was heated to 600°C under vacuum. A maxi- 
mum was observed around 370°C in the tritium release curve. 
Certain parameters relevant to the tritium release from lithium oxide 
were briefly studied. From the data obtained, the use of an additional 
equipment for the tritium recovery system was proposed. 


23801 (CONF-750989-—P3, pp 316-346) Tritium Handling 
Scheme for the J.E.T. experiment. Clerc, H.; Venus, G. (UKAEA 
Culham Lab., Abingdon, Eng.). Mar 1976. 

From International conference on radiation effects and tri- 
seis for fusion reactors; Gatlinburg, Tennessee, USA (30 


In Radiation effects and tritium technology for fusion reac- 


The J.E.T. (Joint European Torus) experiment is designed as 
a tokamak with plasma currents of 2.6 MA (standard performance) 
up to 4.8 MA (ultimate performance). If approved it will become 
operational in 1980. If plasma performance during the first stage of 
conventional performance proves successful, studies of nuclear heat- 
ing will be performed with a mixture of tritium—deuterium as filling 
gas. Provisions for the future use of tritium will be made in two 
steps: those which will be incorporated in the design from the 
like a double-wall structure of the vacuum vessel, suffi- 
cient shielding of the “test-cell” to reduce the outside neutron fluxes 
etc., and those which could be installed before the tritium experi- 
ments, such as equipping a tritium-room and constructing a stack 
with adequate height, etc. The two stages have been investigated, 
and the results of studies will be presented. 


23802 (CONF-750989—P3, pp 347-395) TFTR tritium handling 
concepts. Garber, H.J. Mar 1976. 
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From International conference on radiation effects and tri- 
tium technology for fusion reactors; Gatlinburg, Tennessee, USA (30 
Sep 1975). 

In Radiation effects and tritium technology for fusion reac- 
tors. 

The Tokamak Fusion Test Reactor, to be located on the 
Princeton Forrestal Campus, is expected to operate with 1 to 2.5 
MA tritium—deuterium plasmas, with the pulses involving injection 
of 50 to 150 Ci (5 to 16 mg) of tritium. Attainment of fusion 
conditions is based on generation of an approximately 1 keV tritium 
plasma by ohmic heating and conversion to a moderately hot tri- 
tium—deuterium ion plasma by injection of a “preheating” deuter- 
ium neutral beam (40 to 80 keV), followed by injection of a "react- 
ing” beam of high energy neutral deuterium (120 to 150 keV). 
Additionally, compressions accompany the beam injections. Envi- 
ronmental, safety and cost considerations led to the decision to limit 
the amount of tritium gas on-site to that required for an experiment, 
maintaining all other tritium in “solidified’’ form. The form of the 
tritium supply is as uranium tritide, while the spent tritium and other 
hydrogen isotopes are getter-trapped by zirconium—aluminum 
alloy. The issues treated include: a) design concepts for the tritium 
generator and its purification, dispensing, replenishment, contain- 
ment; and containment—cleanup systems; (2) features of the spent 
plasma trapping system, particularly the regenerable absorption car- 
tridges, their integration into the vacuum system, and the handling of 
non-getterables; (3) tritium permeation through the equipment and 
the anticipated releases to the environment; (4) overview of the 
tritium related ventilation systems; and (5) design bases for the 
facility's tritium clean-up systems. 


23803 (LA—6542-MS) Temperature-dependent ordinary and 
thermal diffusion of hydrogen thermonuclear reactor 


isotopes through thern 
components. Pendergrass, J.H. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Sep 1976. Contract W-7405-ENG-36. 63p. Dep. NTIS 
$4.50. 


To permit more accurate calculations of tritium permeation 
for design purposes, theoretical expressions for quasiunidirectional 
ordinary diffusion of hydrogen isotopes through nonisothermal 
plane, cylindrical shell, and spherical shell barriers are presented. 
Arrhenium-type dependence of mass diffusivity on temperature and 
steady-state constant-thermal-conductivity temperature gradients 
through the barriers are considered. Analyses that consider thermal 
diffusion with both constant and temperature-d dent heat of 
transport are also presented. Other topics disc are amounts of 
dissolved hydrogen, variable-thermal-conductivity temperature pro- 
files, hydrogen isotope trapping by chemical impurities, crystal 
lattice imperfections, and grain boundaries, and mixing rules for 
dilute dissolution of hydrogen isotope mixtures in metals. Numerical 
results are given which reveal that neglect of thermal diffusion can 
lead to errors of up to several hundred percent in calculations of 
hydrogen isotope transfer through reactor components having large 
temperature gradients through them. Calculations of combined ordi- 
nary and thermal diffusion that rigorously treat the temperature 
Senne of thermophysical properties typically yield results that 
differ by only a few percent from results based on physical property 
evaluations at the arithmetic average of barrier face temperatures. 


POWER CONVERSION SYSTEMS 
REFER ALSO TO CITATION(S) 22922, 23172 


INERTIAL CONFINEMENT SYSTEMS 


REFER ALSO TO CITATION(S) 23092, 23093, 23095, 23096, 
23103, 23104, 23105, 23635, 23644, 23650, 23656, 23657, 23658, 
23659, 23682, 23703 


23804 (CONF-760733—, pp 177-196) Conceptual design study 
for a laser fusion hybrid. Maniscalco, J.A. (Univ. of California, 
Livermore). 1976. 

From Joint US-USSR symposium on fusion fission reactor; 
7 aia California, United States of America (USA) (13 Jul 

In Proceedings of US—USSR symposium on fusion—fission 
reactors. 

Lawrence Livermore Laboratory and Bechtel Corporation 
have been involved in a joint effort to conceptually design a laser 
fusion hybrid reactor. The design which has evolved is a depleted- 
uranium fueled fast-fission blanket which produces fissile plutonium 
and electricity. A major objective of the design study was to 
evaluate the feasibility of producing fissile fuel with laser fusion. 
This feasibility evaluation was carried out by analyzing the integrat- 
ed engineering performance of the complete conceptual design and 
by identifying the required laser/pellet performance. The perfor- 
mance of the laser fusion hybrid has also been compared to a typical 
fast breeder reactor. The results show that the laser fusion hybrid 
produces enough fissile material to fuel more than six light water 
reactors (LWR’s) of equivalent thermal power while operating in a 
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regime which requires an order of magnitude less laser and pellet 
performance than pure laser fusion. In comparison to a fast breeder 
reactor the hybrid produces 10 times more fissile fuel. An economic 
analysis of the design shows that the cost of electricity in a combined 
hybrid—LWR scenario is insensitive to the capital cost of the 
hybrid, increasing by only 20 to 40 percent when the capital cost of 
the hybrid ranges from 2 to 3 times more than an LWR. 


23805 (CONF-760733—, pp 197-205) Laser solenoid fusion— 
fission design. Steinhauer, L.C.; Taussig, R.T. (Mathematical Sci- 
ences Northwest, Inc., Bellevue, WA). 1976. 

From Joint US-USSR symposium on fusion fission reactor; 
7 i California, United States of America (USA) (13 Jul 

In Proceedings of US—USSR symposium on fusion—fission 
reactors. 

The dependence of breeding performance on system engi- 
neering parameters is examined for laser solenoid fusion-fission reac- 
tors. Reactor performance is found to be relatively insensitive to 
most of the engineering parameters, and compact designs can be 
built based on reasonable technologies. Point designs are described 
for the proto series of reactors (mid-term technologies) and for 
second generation systems (advanced technologies). It is concluded 
that the laser solenoid has a good probability of timely application to 
fuel breeding needs. 


23806 (IAEA—182, pp 27-28) Laser fusion research at the 
Hy? ee de Limeil, France. Babuel-Peyrissac, J.P.; Watteau, 
-P. 1976. 

From Advisory group meeting on experimental aspects of 
laser and electron-beam produced thermonuclear plasmas; Trieste, 
Italy (25 Aug 1975). 

Published in summary form only. 

In Experimental aspects of laser and electron-beam produced 
thermonuclear plasmas. 


23807 (IAEA—182, pp 53-54) Laser systems. 
(Ecole Polytechnique, 91 - Palaiseau (France)). 1976. 
From Advisory group meeting on experimental aspects of 
laser and electron-beam produced thermonuclear plasmas; Trieste, 
Italy (25 Aug 1975). 
Published in summary form only. 
In Experimental aspects of laser and electron-beam produced 
thermonuclear plasmas. 


Doucet, HJ. 


23808 (IAEA—182, pp 5-8) Laser fusion research at the Lebedev 
— of Physics of the USSR Academy of Sciences. Gribkov, V. 
1976. 


From Advisory group meeting on experimental aspects of 
laser and electron-beam produced thermonuclear plasmas; Trieste, 
Italy (25 Aug 1975). 

Published in summary form only. 

In Experimental aspects of laser and electron-beam produced 
thermonuclear plasmas. 


23809 (IAEA—182, pp 65) Role of smaller experiments in the 
laser fusion programme. Gryzinski, M. (Institute of Nuclear Re- 
search, Warsaw (Poland)). 1976. 

From Advisory group meeting on experimental aspects of 
laser and electron-beam produced thermonuclear plasmas; Trieste, 
Italy (25 Aug 1975). 

Published in summary form only. 

In Experimental aspects of laser and electron-beam produced 
thermonuclear plasmas. 


(IAEA— 182, pp 21-25) Review of ERDA inertial confine- 
ment fusion efforts. Kuswa, G.W. (Energy Research and Develop- 
ment Administration, Washington, D.C. (USA)). 1976. 

From Advisory group meeting on experimental aspects of 
laser and electron-beam produced thermonuclear plasmas; Trieste, 
Italy (25 Aug 1975). 

Published in summary form only. 

In Experimental aspects of laser and electron-beam produced 
thermonuclear plasmas. 


23811 (IAEA—182, pp 69-93) Laser interaction with plasma. 
Mizui, J.; Kang, H.; Sasaki, T.; Yoshida, K.; Tschudi, T.; Yamagu- 
chi, 7 Y — T.; Yamanaka, C. 1976. - > 
rom Advisory group meeting on ae sons aspects 0} 
laser and electron-beam produced thermonuc' plasmas; Trieste, 
Italy o i= 1975). - . 
n Experimental aspects of laser and electron-beam produced 
thermonuclear plasmas. ’ 
In order to investigate the coupling of laser light and plasma, 
laser bombarding experiments on hydrogen and terium solid 
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targets were performed using a 


laser system “GEKKO-I” with 
energy of 50 J in nsec pulse. 


parametric instability. 
the reflected light has been found to be due to temporal 
the refractive index. A second harmonic generation and i 
satellites with an isotopic effect have also been i 
hydrogen and deuterium plasma. These 
laser interaction with 


pp 49) REB fusion at the Institute of 
Sebago Usieusiiy, Japan. Mohri, A. 1976. 


Italy (25 Aug 1975). 
Published in summary form only. 
In Experimental aspects atten and electron-beam produced 
thermonuclear plasmas. 


(IAEA—182, pp 55-58) Interaction of laser radiation with 
plasma. Sigel, P. (Max-Planck-Institut fuer hysik, Garching/ 
hen Silin, V. (AN SSSR, Moscow. Fizi- 


visory group meeting on ex tal aspects of 
laser and electron-beam produced 22-33 plasmas; Trieste, 
Italy (25 Aug 1975). 
Es - tal yo ae lectron-beam produced 
n Experimental aspects e S P 
thermonuclear plasmas. 


23814 (IAEA—182, pp 29-30) Laser fusion research in the 
United Kingdom. Spalding, IJ. (UKAEA Research Group, Abing- 
don. “om — 1976. - ‘ 

rom Advisory group meeting on é aspects 0} 
laser and electron-beam produced thermonuc wey vein ~ eg 
Italy (25 Aug 1975). 

3 

n Experimental aspects o' e pro’ 
thermonuclear plasmas. 


23815 (IAEA—182, pp 31-33) Laser research at the Institute of 
werrrom Advisory Br of Berne (Switzerland). he H. _ 
rom Advisory group meeting on tal aspects o' 

laser and electron-beam produced thermonuc! = plasmas; Trieste, 
Italy (25 Aug 1975). 
Published in summary form only. 

In Experimental aspects of he and electron-beam produced 
thermonuclear plasmas. 


23816 (IAEA—182, pp 3-4) Laser fusion research in Japan. 
bene ~- Cc oo Univ. Pineal 1976. i 
rom Advisory group meeting on tal aspects 
laser and electron-beam produced 2c plasmas; Trieste, 
Italy (25 Aug 1975). 
ag ese in summary form only. 

In Experimental aspects of laser and electron-beam produced 

thermonuclear plasmas. 


23817 (IAEA—182, pp 113-116) Laser induced non-linear 
plasma (self phase modulation of 


phenomena light) and anomalous 
absorption of REB in plasma. Yamanaka, C. (Osaka Univ. (Japan)). 


1976. 

From Advisory group meeting on tal aspects of 
laser and electron-beam produced - Ale = plasmas; Trieste, 
Italy * Aug 1975). 


tal aspects of laser and electron-beam produced 
thermonuclear plasmas. 

The interaction between laser and plasma, such as mode 
conversion of laser light to plasma wave, second harmonic genera- 
On 6 eee See ee 

> catered ight fe m the turning and self-phase modulation of 

it from region were discussed. Also 
“elativistte relativistic electron beam in plasma was 
Some athe taiadls deedecatontentiy. 


23818 USA Yous G10 
USA. Yonas, G. on 


From Advisory group meeting then ge oe 
laser and electron-beam produced thermonuc’ oo 
Italy (25 Aug 1975). 
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Published in summary form only. 
In tal aspects of how and electron-beam produced 
thermonuclear plasmas. 


23819 (SAND—75-0668) Transimssion and compression of an 
intense electron beam produced by a converging annular 
Guitidan Mae 2th, Schneks Le Ode tee Aeon 


experiments. Kelly, J.G.; Schuch, R.L. (Sandia Labs., 
— (USA)). Feb 1976. Contract E(29-1)-789. 85p. Ae NTS 


The complete results of the experiments with the converging 
annular diode within return current Feedback through the cathode 
(Triax) are reported herein. The diode was — to focus a 
relativistic high-current electron beam to a focus. It did 
confirm the Triaxial theory detailed in Part I, and it did achieve a 
factor of 10 areal compression with 50% efficiency (which was 
below ex tions). There were two principal reasons for this 

irst, the rapid diode plasma motion of 10 cm/sec that 


ed and led to thicker beam sheets than are needed for good focusing. 
Second, the intrinsic angular spread of the electrons, even from the 
best cathode surfaces, introduced excessive angular momentum into 
the beam so that only a minor portion of the electrons could reach 
the axis. However, the yield of useful information about diode 
—- general and about the influence of prepulse, the role of 
lh oy the motion of energetic beams within conducting 
couatliae diode emission properties, and diode diagnostic tech- 
niques in particle has had a significant and useful impact on the 
electron beam program at Sandia. 


23820 (SAND—76-0410) Electron-beam-fusion progress report, 
January—June 1976. (Sandia Labs., Albuquerque, - (USA)). 
Oct — ae a E(29-1)-789. 121p. Dep. NTIS $5. 
~~’ is reported for the follows areas: (1) 
Proto L “OD | Pree (3) EBFA, (4) power flow, (5) contract 
—— reports, (6) progress in the Sandia pro , (7) repetitively 
pulse generator development, (8 electron beam power 
ion inductive storage, (9) fusion target anion, (10) beam physics 
research, (11) power flow, (12) heavy ion fusion, (13) particle beam 
source development, (14) beam target interaction and target response 
(ow) (15) diagnostic development, and (16) hybrid systems. 


23821 (SAND—76-5727) Double-shell targets at low electron- 

beam power. Sweeney, M.A. (Sandia Labs., Albuquerque, N.Mex. 

rane 1976. Contract E(29-1)-789. 1lp. (CONF-761108—1). Dep. 
.50. 


From Plasma —— meeting of the American Physical Soci- 
ety; San Francisco, ifornia, United States of America (USA) (15 
Nov 1976). 

Electron beam requirements for obtaining measurable 
compressional neutrons on gee accelerators with double- 
shell targets are discussed. such a target, the inner pusher is 
separa’ from the outer ablator-pusher region by a low-density 
buffer gas. Because of velocity multiplication and spherical conver- 

ence, the inner pusher moves at a higher —— velocity. The 

ler gas serves to enhance the elasticity of the collision of the 

outer and inner pushers. The target has the advantage of small fuel 

mass--as for a small, thick-shell target--but without the requirement 

of a tighter beam pinch. Unlike the other two targets shown, a 
double-shell target scales to breakeven. 


23822 (SAND—76-5863) Pulsed power for fusion. Martin, T.H. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). 1976. Contract "E(Q29- 
1)-789. 12p. (CONF- 61106—-4), Dep. NTIS $3.50. 

From IEEE international pulsed power conference; Lubbock, 
Texas, United States of America (USA) (9 Nov 1976). 

A review which traces the development of high vag 4 pulsed 
accelerators from the original inception at the Atomic W a 
Research Establishment, Aldermaston, England, for Bremsstrah 
output, through the low im ce accelerators, to the double-sided 
accelerators for fusion will be given. Proto II is presently being 
assembled at Sandia and preliminary testing on the Marx has been 
anes Examples of various techniques will be shown from 

ia accelerators. Requirements for accelerators capable of 
ae See levels will be developed and problem areas out- 
lined. diode insulator flashover problem presently limits the 
maximum current available from the accelerators. 


23823 (UCRL—77943(Rev.1)) Plasma experiments with 1.06 
lasers at the Lawrence Livermore Laboratory. Ahlstrom, H.G.; 
lolzrichter, J.F.; Manes, K.R.; Storm, E.K.; Haas, R.A.; Phillion, 
D.W.; Rupert, V.C.; Boyle, M.J.; Brooks, K.M. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 19 Sep 1976. Con- 
tract W-7405-ENG-48. 56p. (CONF-761025—8). Dep. NTIS $4.50. 
From conference on laser interaction with matter; 
Palaiseau, France Oct 1976). 
Irradiation e: ts were performed with the two beam 
Nd:YAG glass Seer systems, Janus(approximately less than 40 J/100 
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psec, approximately 0.4 TW), Cyclops (approximately less than 70 J/ 
100 psec, ey 0.7 TW), and Argus (approximately less 
than 70 J, 35 psec, approximately 2 TW). Two classes of targets have 
been used, glass microshells (approximately 40 to 120 ym diameter x 
approximately 0.75 ym wall thickness) filled with an equimolar DT 
mixture and disks (ap roximately 160 to 600 zm diameter x approxi- 
mately 10 pm thic’ , of several compositions. The targets were 
supported in vacuum (pressure approximately less than 10~° Torr) by 
thin glass stalks. This paper reports results related to the propaga: 
tion, absorption and scattering of laser light by both spherical and 
planar targets. The absorption measurements cannot be explained 
using only inverse Bremsstrahlung. The scattered light and the 
plasma energy are polarization dependent, which is evidence of 
resonance absorption. The x-ray spectra are characterized by a 
thermal and a suprathermal distribution. The “temperature” of the 
hot x-rays is given by @/sub H/ approximately equals I.*-.* depend- 
ing on the target material. Evidence is also presented which indi- 
cates that the laser ee is producing density s ing 
in the region of the critical density with n/sub cr/(delta n/delta 
x)" '/sub cr/ approximately o(1 pm) and in some cases plasma 
filamentation is observed. 


23824 (UCRL—77994) Instrumentation for measuring soft x- 
rays from laser plasmas. Slivinsky, V.W.; Ahlstrom, H.G.; 
Kornblum, H.N.; Koppel, L.N.; Leipelt, G.R. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 24 Sep 1976. Con- 
tract W-7405-ENG-48. 16p. (CONF-761025—1). Dep. NTIS $3.50. 

From Euro conference on laser interaction with matter; 
Palaiseau, France (18 Oct 1976). 

Instrumentation has been developed at the Lawrence Liver- 
more Laboratory for measuring subkilovolt x-rays from laser-pro- 
duced plasmas. This information is needed to do a complete energy 
balance on laser fusion experiments. The instruments must have thin 
windows and yet discriminate against the severe environment of 
other intense target emissions such as ions, electrons, and scattered 
laser light. Low energy x-ray measurements down to 0.1 keV will be 
presented using these absolutely calibrated detectors on laser target 
shots with the LLL Terawatt laser facility, Cyclops. Precautions in 
using these detectors in a laser fusion target chamber will be enumer- 
- — our experience in using these instruments on hundreds of 

r shots. 


23825 (UCRL—78414) Soft x-ray imaging with a CCD area 
array. Koppel, L.N.; Eckels, J.D. (California Univ., Livermore 

SA). Lawrence Livermore Lab.). 4 Oct 1976. Contract W-7405- 
ENG-48. 15p. (CONF-761108—16). . NTIS $3.50. 

From Plasma physics meeting of the American Physical Soci- 
ety; San Francisco, California, United States of America (USA) (15 
Nov 1976). 

To determine the feasibility of recovering data actively from 
x-ray imaging instruments used in the Lawrence Livermore Labora- 
tory Laser Fusion Program, a commercial silicon video sensor was 
used to detect patterns of soft x-rays (1-8 keV). The sensor is a 2- 
dimensional frame transfer charge coupled device (CCD), modified 
to allow direct access of x-rays to the sensitive silicon. The x-ray 
sensitivity, linearity, and dynamic range of the CCD are discussed. 


23826 (UCRL—78417) Pinhole imaging of laser produced 3.52 
MeV thermonuclear alpha particles. Brooks, K.M.; Ahistrom, H.G.; 
Kornblum, H.N.; Glaros, S.S.; Slivinsky, V.W.; Liepelt, G.R.; Ko- 
bierecki, M.W. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 22 Oct 1976. Contract W-7405-ENG-48. 14p. 
(CONF-761108—18). Dep. NTIS $3.50. 

From Plasma physics meeting of the American Physical Soci- 
ety; San Francisco, ifornia, United States of America (USA) (15 
Nov 1976). 

In order to view the thermonuclear burn generated by laser 
driven implosions of D-T filled microspheres ten to twenty micron 
diameter gold and tantalum pinholes have been built to image 3.52 
MeV alpha particles. KODAK Pathe LR115 Cellulose Nitrate is 
used as a detector behind an 8.3 x 107° cm? tantalum filter. The 
3.52 MeV alpha particles reach the emulsion with approximately 0.9 
MeV energy and are absorbed in the first three microns. High 
energy x-rays and electrons are also imaged, but their greater pene- 
tration allows discrimination. 


23827 (UCRL—78434) Spatially and temporally resolved x-ray 
emission from laser fusion targets. Attwood, D.T.; Cole- 
man, L.W.; Boyle, M.J.; Phillion, D.W.; Swain, J.E.; Manes, K.R.; 
Larsen, J.T. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). Sep 1976. Contract W-7405-ENG-48. llp. (CONF- 
761025—4; CONF-761108—23). Dep. NTIS $3.50. 

From Euro; conference on laser interaction with matter; 
Palaiseau, France (18 Oct 1976). 

The Livermore 15 psec x-ray streak camera has been used in 
conjunction with 6 ym diameter pinholes to record well resolved 
implosion histories of DT filled laser fusion targets. The space-time 
compression data provide clearly identified implosion velocities, 
typically 3 x 107 cm/sec for two-sided clamshell irradiation of a 70 
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pm/sup D/, .5 wm wall DT filled microshell. Single-sided 
irradiation results show hydrodynamic convergence at the target 
center, followed by an asymmetric but two-si target disassembly. 
These experiments were performed at the two arm Janus Laser 
facility, which typically delivered a total of 0.4 TW in a 70 psec 
pulse for these experiments. 


23828 (UCRL—78435) Data acquisition system for fusion diag- 
nostics on the ARGUS laser. Greenwood, J.R.; Campbell, D.E.; 
Frerking, C.E. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 1976. Contract W-7405-ENG-48. 15p. 
(CONF-761108—6). Dep. NTIS $3.50. 

From Plasma physics meeting of the American Physical Soci- 
ety; San Francisco, ifornia, United States of America (USA) (15 
Nov 1976). 

An extensive data acquisition and analysis system has been 
implemented for experiments on the ARGUS laser. The system is 
based upon a PDP-11/40 minicomputer and CAMAC interfaces. 
Highspeed transient digitizers, calorimeter digitizing modules and 
time integrated data are interfaced ay AMAC over a fiber 
optic serial highway. The system allows for dynamic definition of 
the experimental environment by an operator, automatic data acqui- 
sition during a shot. Two interactive graphics terminals allow experi- 
menters real-time access to target shot data. 


23829 (UCRL—78439) Particle and x-ray energy measurements 
in laser: interaction experiments. Rupert, V.C.; Gunn, S.R.; 


-plasma 
Holzrichter, J.F.; Glaros, S.S.; Severyn, J.R.; Lee, P. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 24 Sep 1976. 
7 W-7405-ENG-48. 41p. (CONF-761108—10). Dep. NTIS 


From Plasma physics meeting of the American Physical Soci- 
ety; San Francisco, ifornia, United States of America (USA) (15 
Nov 1976). 

The energy carried by particles and low energy x-rays result- 
ing from irradiation of targets with .5 to 1 TW, 1.06 ym lasers has 
been measured. The energy distributions were obtained from mea- 
surements at discrete locations using calorimeters and work is in 
progress to obtain them over a hemisphere with a thermal imaging 
system. Azimuthal symmetry and polar distributions for different 
focusing schemes have been determined. The data have been inte- 
= to obtain the absorbed energy and these values compared to 

x calorimetry and optical energy balance. The relative emission of 
low energy x-rays from different Z materials can be obtained by 
comparing these data to charge collector data. Such comparisons 
also showed that the effective ion charge can be as low as a factor of 
two below the completely ionized state. The existence of low charge 
state ions has since been confirmed with high resolutions spectrom- 
eters. 


23830 (UCRL—78444(Rev.1)) Scattered light evidence for short 
density heights near critical density in laser-irradiated plasmas. Phil- 
lion, D.W.; Lerche, R.A.; Rupert, V.C.; Haas, R.A.; Boyle, M.J. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 15 
Sep 1976. Contract W-7405-ENG-48. 27p. (CONF-761108—9). Dep. 
NTIS $4.00. 

From Plasma physics meeting of the American Physical Soci- 
ety; San Francisco, ifornia, United States of America (USA) (15 
Nov 1976). 

Experimental evidence is presented of a steepened electron 
density profile near critical density obtained from studying the time- 
integrated scattered light from targets illuminated by linearly polar- 
ized, 1.06 p light. Both 10 p thick disks and DT-filled glass micro- 
shells were irradiated by light focused by f/1 or f/2.5 lenses in one 
and two-beam nen. respectively. From the dependence of 
the asymmetry of the scattered light about the beam axis upon the 
scattering angle, scale lengths on the order of one micron are 
inferred. Scale lengths have also been deduced from measurements 
on the polarization state of the reflected light. Both analytic and 
numerical results are presented to show how the polarization state 
varies with the incidence angle and the scale length. 


23831 (UCRL—78447) Beam diagnostics on ARGUS. Mac- 
Quigg, D.R.; Speck, D.R. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 22 Sep 1976. Contract W-7405-ENG-48. 
37p. (CONF-761108—15). Dep. NTIS $4.00. 

From Plasma physics meeting of the American Physical Soci- 
ety; Nien ifornia, United States of America (USA) (15 

Ov ; 

Performance of laser fusion targets depends critically on the 
characteristics of the incident beam. The spatial distribution and 
temporal behavior of the light incident on the target varies signifi- 
cantly with power, with choice of beam ial profile and with 
location of spatial filters. On each ARGUS shot we photograph 
planes in the incident beams which are equivalent to the target plane. 
a7 cameras record the time integrated energy distributions and 
si cameras record the temporal behavior. Computer reduction of 
the photographic data provides detailed spatial energy distributions, 
and instantaneous power on target vs. time. Target performance 
correlates with the observed beam characteristics. 
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23832 (UCRL—78458) Plasma flows in the conduction region of 
a spherical laser target. Max, C.E.; McKee, C.F.; Mead, W.C. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 21 
Oct 1976. Contract W-7405-ENG-48. 22p. (CONF-761108—22). 
~ Plasma physics f 
rom meeting of the American Physical Soci- 
ety; —_— 3 fornia, United States of America (USA) (15 
lov : 

Analytic solutions are dervied for "T flows in a spherical 
laser target, emphasizing the region which lies between the ablation 
surface and the critical density surface. Electron thermal conductiv- 
ity dominates the heat transport in this zone. Both classical electron 
thermal conduction and flux-limited conduction are treated in which 
the finite electron thermal velocity provides an upper bound to the 
heat flux. These analytic solutions are compared with computational 

yi calculations. Finally, the implica- 
tions of these solutions for growth rates of plasma instabilities in the 
conduction region are considered. 


23833 oe Symmetry and illumination uniformity 
high density laser-driven implosions. Mead, W.C.; 


requirements for 
Lindl, J.D. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 22 Oct 1976. Contract W-7405-ENG-48. 34p. (CONF- 
From Plasma physics meeting of the American Physical Soci- 
ety; San Francisco, Eaivornin United States of America (USA) (15 
As laser capabilities increase, implosions will be formed to 
achieve high densities. Criteria are discussed for rcbed song of a low- 
— of "the convergence implosions to non-uniform illumination b 
smoothing. We com: os 
wo - 
= = are incurred with atmosphere uction ey poe 
t. First, a large initial shock at the ablation surface limits the 
pie mass and heat capacity of the paren reduce the 
energy delivered to the ablation surface and the driving pressures 
~~ light for the initial phase of the implosion. We present results of 
-D simulations which evaluate combined s and stability 
req 
a factor of 10, giving tolerance of 10 percent. 
23834 (UCRL—78470) Effects of density 
erter, R.O.; Nuckolls, J.H.; Mead, W.C.; Thomson, J.J. Ba 
forma Uni Univ., Livermore (USA). "Lawrence Livermore Lab.). 24 Sep 
NTIS — 00. 
conference on laser interaction with matter; 
Palsiscnn F France (18 Oct 1976). 
surface puts constraints on the kinds of targets, surface finish, and 
energy sources that one can use for thermonuclear micro-implosions. 
to low aspect ratio and surface finishes of 10-100 A. These 
poe hw eff on RP ee BR td 


761108—21). Dep. NTIS $4.00. 
Nov 1976). 
density corona, preheated supersonically, which increases the toler- 
target designs without and with pas. an Sie. 
ing flexibility, and degrades implosion performance. 
obtained for a given input Se is possible using 2 
uirements. At 1 = 8, the improvement produced in the example is 
on fluid instability tn thermonuclear mlcro-implosions. Lindl, 3.D.; 
1976. Contract W-7405-ENG-48. 3lp. (CONF-761025—7). Dep. 
The presence of hydrodynamic fluid instability at the ablation 
w at near the classical value, one is limited 
by t modification techniques to 


density gradien 
gradient at the ablation surface. For laser 


ient is achieved by utilizing suprathermal 

energy “get lost” suena te diulae severe 

Pp particle sources, the reduction is 
achieved by introducing an energy spread on the driving source. 

23835 (UCRL—78487) Laser fusion burn diagnostics using sev- 
a-time-of-flight spectrometers. Tirsell, K.G.; Catron, H.C.; 
Glaros, S.S.; Slivinsky, V.W. (California Univ., Livermore (USA). 
Lawrence Livermore Lab. ). 30 1976. Contract W-7405-ENG-48. 

30p. ee ee Dep. S $4.00. 

From Plasma physics meeting of the ‘American Physical Soci- 

oy: vO. Mornia, United States of America (USA) (15 

lov 1 


cat field deflection magnet has been developed for lst 
onsen been developed for laser 


fusion burn Tho cgeliauaaeey to tien eath @ chain 
energy distribution of fusion-produced a particles 


using ? 

H.C.; "—— S.S.; Slivinsky, V.W. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 30 Sep 1976. re W-7405- 
ENG-48. 29p. (CONF-761108—19). Dep. NTIS $4.00. 
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From Plasma meeting of the American Physical Soci- 
ety; ante ee United States of America (USA) (15 


Nov yy 
gph oat Saget cos trometer using 
non aah me ct for laser 
. The bos adhe is being used to measure 
energy distribution of fusion-produced a particles 
laser implosions of DT gas contained in glass micro- 
planned to view the target from different angles using 
spectrometers simultaneously. Com nm of energy loss 
energy vs angle can yield information concerning 
the nature of compression and subsequent burn. Results from target 
experiments on the LLL ARGUS laser facility are present. 


23837 (UCRL—78581) Laser fusion experiments at 2 TW. 
Storm, E.K.; Ahlstrom, H.G.; Boyle, M.J. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 1 Oct 1976. Contract W- 
7405-ENG-48. 27p. (CONF-761108—7). Dep. NTIS $4.00. 

From Plasma physics meeting of the American Physical Soci- 
ety; San Francisco, California, United States of America USA) (15 
Nov 1976). 

The Lawrence Livermore Laboratory solid state laser system, 
ARGUS, has successfully formed laser implosion experiments at 
= levels exceeding 2 D.-T filled glass microspheres have 

imploded to yield thermonuclear reaction products in excess of 
10° per event. Neutron and a time of flight measurements indicate 
that D-T ion temperatures of (3 to 4.5 keV) and a density confine- 
ment time product (n tau) of approximately (1 to 3) x to" were 
obtained in these experiments. Typically two 30J, 30 psec pulses of 
1.06 pm li t_ were focused on targets using 20 cm ap erture £/1 
lenses, producing intensities at the target in excess of 10'® W/cm? 
An extensive array of diagnostics routinely monitored the laser 
performance and the laser target interaction process. Measurements 
of absorption and as in both the scattered light distribution 
and the ion blow off is evidence for non-classical resonant processes 
absorption mechanisms and density scale heights of the order of 2um 
or less. The s etry of the thermonuclear burn region is investi- 
gated by monitoring the a icle flux in several directions, and an 
experiment to image the thermonuclear burn region is in process. 
These experiments significantly extend our data base and our under- 
of laser induced thermonuclear implosions and the basic 
laser p interaction physics from the 0.4 to 0.7 TW level of 
previous experiments. 


23838 (UCRL—78581(Rev.1)) Laser fusion experiments at 2 

TW. Storm, E.K.; Ahlstrom, H.G.; Boyle, M.J. (California Univ., 

Livermore (USA). Lawrence Livermore Lab.). 1 Oct 1976. Contract 
thee om 30p. (CONF-761108—20). Dep. NTIS $4.00. 

From Plasma physics meeting of the American Physical Soci- 

‘ornia, United States of America (USA) (15 


. The yy Livermore formed —_— State Laser 
ystem, Argus, successfully . ‘ormed laser losion experi- 
ments at power levels exceedin D-T filled glass micros- 
pheres have been imploded to yield Satine Be reaction products 
in excess of 5 x 10° per event. Neutron and a time-of-flight measure- 
ments indicate that D-T ion temperatures of approximately 5 to 6 
keV and a density confinement time product (n tau) of approximate- 
ly 1 x 10** were obtained in these experiments. Typically two 40J, 40 
os. of 1.06 ym light were focused on targets using 20 cm 
aperture 1 lenses, producing intensities at the target in excess of 
*® W/cm*. An extensive array of diagnostics routinely monitored 
the laser performance and the laser target interaction process. Mea- 
surements of absorption and as etry in both the scattered light 
distribution and the ion blow off is evidence for non-classical absorp- 
tion mechanisms and density scale heights of the order of 2 wm or 
less. The symmetry of te thermonuclear burn region is investigated 
by monitoring the a icle flux in several directions, and an 
experiment to image thermonuclear burn region is in process. 
These experiments tly extend our data base and our under- 
of laser induced thermonuclear implosions and the basic 
interaction physics from the 0.4 to 0.7 TW level of 


previous experiments. 


23839 (UCRL—78634) In pursuit of fusion; ARGUS laser 

at Livermore. Simmons, W.W. (California Univ., Livermore 

(USA). Lawrence Livermore Lab.). 11 Oct 1976. Contract W-7405- 
ENG-48. 25p. (CONF-761025—9). Dep. NTIS $3.50. 

From conference on laser interaction with matter; 

Palaiseau, France (18 Oct 1976). 

The ARGUS laser facility has been developed to achieve 

tt laser fusion milestones; high density (greater than 10 g/ 

temperature ter than 10 KeV) implo- 

from advanced target designs. The ARGUS 

aor 23 20 cm ou =o, 

ae ena o! vering ter ° 

Fp the present time, ARGUS i is fully 

to 10° neutrons in selected target 

» hain of this facility is described. 
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23840 (UCRL—78728) Basic requirements of laser fusion power 
and laser fusion-fission plutonium breeding. Kidder, R.E. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 30 
1976. Contract W-7405-ENG-48. 20p. (CONF-761140—1). Dep. 
S $3.50. 

From nee seminar; Rochester, New York, United States 

of America (USA) (2 Nov 1976). 
Required values of thermonuclear ann: in, inertial con- 
Quant, Toner ulse energy and power for th electric power 
luction by Scenienlen and for plutonium breeding by laser 
i — are — from simple a and are tabu- 
lated for purposes of comparison. It is foun it breeder require- 
ments are very significantly less demanding, suggesting that plutoni- 
um breeding is a much more feasible near-term goal of laser fusion. 


23841 (UCRL—78729) Exploding pusher targets illuminated 
using f/1 lenses at ~ 0.4 TW. Storm, E.K.; Ahlstrom, H.G.; Holz- 
richter, J.F. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 5 Oct 1976. Contract W-7405-ENG-48. 62p. (CONF- 
761025—3). Dep. NTIS $6.75. 
From Ei conference on laser interaction with matter; 
Palaiseau, France (18 Oct 1976). 
A series of laser fusion microimplosion experiments have been 
with the LLL two beam laser system JANUS. The 
ANUS laser is capable of focusing up to 400 gigawatts of 1.06 um 
laser power (32J in 80 psec) on mi ic laser fusion targets, 
producing intensities in excess of 10'7 w/cm* In these experiments 
the targets were Deuterium—Tritium (DT) gas filled, thin walled (.5 
to ym SiO. microshells with diameters of 40 to 100 ym. Targets 
with dimensions, properties and laser powers operate in what 
has become known as the exploding pusher mode. A summary of the 
salient points of each design limit is illustrated. 


23842 (UCRL—78730) Exploding pusher experiments utilizing a 
47 illumination system. Storm, E.K.; Ahlstrom, H.G.; Monjes, J.A.; 
Swain, J.E.; Rupert, V.C.; Phillion, D.W. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 4 Oct 1976. Contract W- 
7405-ENG-48. 22p. (CONF-761025—2). Dep. NTIS $3.50. 

From Euro) conference on laser interaction with matter; 

iseau, France (18 Oct 1976). 

A focusing system which utilizes two f/0.47 doublets in 
a with oe mirrors produces two focusing cones 
with half angles of 81.5°. This system has been used with LLL 
Janus laser system to irradiate and —e DT filled glass micro- 
shells approximately 80 »m diameter. The purpose of the system was 
to provide more uniform heating of the pusher and compression of 
the fuel than had been obtained with Janus irradiated targets using f/ 
1 lenses. Neutron yields of approximately 10’ per event have been 
obtained and x-ray micrographs indicate tha the heating of the 
pusher was more uniform. Also the implosions are definitely more 
spherical than those obtained with the f/1 lenses. Data is also 
presented which add further confirmation to the importance of 
absorption by plasma wave resonance for non normal incidence of 
the laser light with the target. 


23843 (UCRL—78730(Rev.1)) Exploding pusher experiments 
utilizing a 47 illumination system. Storm, E.K.; Ahlstrom, H.G.; 
Monjes, J.A.; Swain, J.E.; Rupert, V.C.; Phillion, D.W. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 4 Oct 1976. 
— W-7405-ENG-48. 20p. (CONF-761025—6). Dep. NTIS 
From Euro conference on iaser interaction with matter; 
Palaiseau, France (18 Oct 1976). 
Experiments were performed on the Janus laser with a- 
herical illumination system producing very nearly uniform energy 
Eapenien on elsscunigts Winer Sadan tone. Tho waaet pate. 
mance as measured by the thermonuclear reaction yield was in- 
creased by a factor of 2.5 over experiments performed with f/1 
lenses. Simple considerations of useful absorbed energy together 
with a-particle time-of-flight measurements indicate that the D-T ion 
temperatures were not increased over those of earlier experiments. 
The increased neutron yield is thus to first order caused by the 
greater uniformity of compression achieved. Measurements of ab- 
sorption as a function of focal overlap of the ellipsoidal mirrors 
support the hypothesis that resonance rption plays an important 
role in these laser fusion experiments. 


23844 (UCRL—78739) Correlation of x-ray temporal signatures, 
neutron yields, and laser performance. Attwood, D.T.; Coleman, 
L.W.; Swain, J.E.; Phillion, D.W.; Manes, K.R.; Bailey, D.S.; Pan, 
Y.L. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). Sep 1976. Contract W-7405-ENG-48. 1lp. (CONF-761025— 
5). Dep. NTIS $3.50. 

From E conference on laser interaction with matter; 
Palaiseau, France (18 Oct 1976). 

The temporal signature of kilovolt x-ray emission from laser 
compressed fusion targets has previously been described as display- 
ing structure identifiable with distinct heating and compression 
phases. In this paper quantitative measures of this temporal structure 
are correlated with neutron yields and laser performance. 


_ cal fuel target from all sides, com 
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23845 Laser thermonuclear fusion. Afanas’ev, Yu.V.; Gamailii, 
E.G.; Krokhin, O.N.; Rozanov, V.B. Vestn. Akad. Nauk SSSR; 20- 
27(Dec 1974). (In Russian). 

The present work discusses some of the physical problems 
associated with the use of lasers to initiate thermonuclear fusion in a 
controlled way. The scheme whereby laser radiation strikes a spheri- 

pressing and heating it to the point 
where fusion takes place, is considered. Some characteristic param- 
eters and diagnostic techniques concerning this scheme are dis- 
cussed. 
23846 Will laser fusion solve energy shortage. Mod. Power Eng.; 
70: No. 7, 50(Jul 1976). 

KMS Fusion Inc. is developing a process in which neutrons 
produced by fusion are used to separate water into hydrogen and 
oxygen. The hydrogen can then be used to produce synthetic 
m e as a fuel. Another use of the neutrons would be to convert 
thorium into **°U, suitable for use in CANDU ~eactors. 


23847 (UCRL-Trans -11190) Possibility of initiating a thermo- 
nuclear reaction with high-current ion beams. Ivanov, B.I.; Kalmy- 
kov, A.A.; Lavrent’ev, O.A. (AN Ukrainskoj SSR, Kharkov. Fiziko- 
Tekhnicheskij Inst.). Nov 1976. Translation of KhFTI—76-8. 13p. 
Dep. NTIS $3.50. 

The paper discusses the possibility of initiating a thermonucle- 
ar reaction with a high-current ion beam and a solid target. To 
intensify the interaction of the beam with the target, it is proposed to 
use spherical space and time focusing of ion beams, as well as heavy 
ions. 


COMPONENT DEVELOPMENT AND TESTING 
REFER ALSO TO CITATION(S) 22850, 22887, 22889, 22938, 23790 


(CONF-750989—P3) Radiation effects and tritium tech- 
Vol 


held at burg, Tennessee, October 1—3, 4 
Watson, J.S.; Wiffen, F.W.; Bishop, J.L.; Breeden, B.K. (eds.). (Oak 
ry National Lab., Tenn. (USA)). Mar 1976. 2186p. Dep. NTIS 


From International conference on radiation effects and tri- 
oa for fusion reactors; Gatlinburg, Tennessee, USA (30 
osowe abstracts were prepared for the 26 included papers. 


23849 (CONF-761049—3) Plasma-wall interactions. Gross, 
R.A.; Jensen, B.; Tien, J.K.; Panayotou, N. (Columbia Univ., New 
York (USA). Plasma Physics Lab.). 1976. Contract E(11-1)-2456. 9p. 
Dep. NTIS $3.50. 
From International symposium on plasma wall interaction; 
Julich, Federal Republic of (F.R. Goes (18 Oct 1976). 
Experimental theoretical studies have been carried out to 
provide information on important phenomena occurring when a hot, 
dense plasma containing a transverse magnetic field is brought into 
Prema gn oe = metal —_ Computational — has 
to physics of the fusion plasma boundary layer 
which forms at the plasma-wall interface. Thermal, magnetic, and 
neutral gas boundary layers rapidly develop. The rate of energy 
transfer to the metal wall is computed and compared with experi- 
mental data. The agreement is rather good. Candidate fusion-reactor 
first wall materials have been ex repeatedly to a warm (T/su» 
i/ ey 600 eV) deuterium plasma containing a transverse 
1.0 W/m? magnetic field. Polished samples were subj to 6x 


1074 eV cm™2, the — flux expected at the first wall in about one 


year operation of a fusion power reactor. Stainless steels 
show significant erosion at grain boundaries, formation of deuterium 
blisters on the surface, evidence of surface melting to a depth of 25 
pm, and rapid resolidification. Some cracking is observed, which 
extends for about a grain size length along grain boundaries into the 
bulk material. Decrease in tensile ductility is also measured, indica- 
tive of possible hydrogen embrittlement. 


23850 (COO—2802-2) Graphite curtain vacuum outgassing and 
heat transfer. progress report No. 2, 1 April 1976—30 June 
1976. Fivel, H.J.; G.P. (McDonnell Douglas Astronautics Co., 
St. ey - a (USA)). 1976. Contract EY-76-C-02-2802. 19p. Dep. 


NTI 

A sodium filled heat pipe was tested in a magnetic field of 
to 1 Tesla. An analysis of the heat pipe operation is given. The 
pressure is calculated as a function of the Hartmann number, 
which incl effects of the ic field strength and a character- 
istic flow area dimension to the lines of magnetic flux. Some 
vacuum outgassing and atomic hydrogen and helium sticking prob- 
ability measurements are given for graphite fibers. (MOW) 


23851 (ORNL/TM—S5575) Nuclear Bettis, E.S.; 


engineering. 
Watts, H.L.; Huxford, J.T.; Santoro, R.T.; Scott, J.L.; Watson, J.S.; 
Clinton, S.D.; Cherdack, R.N. (Oak Ridge National Lab., Tenn. 
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(USA). Dec 1976. Contract W-7405-ENG-26. 99p. Dep. NTIS 


The results of the past year’s design effort in the nuclear 
engineering areas are documented in this report. The discussion 
covers materials considerations, first radiation wall, mechanical 
design, neutronics, heat transfer, and tritium . Five compan- 
ion reports being issued as parts of this composite EPR report 
present information in the other discipline areas. 


23852 (ORNL/TM—5664) ORNL fusion power demonstration 
study: arguments for a vacuum building in which to enclose a fusion 
reactor. Werner, R.W. (Oak Ridge National Lab., Tenn. (USA)). 
Dec 1976. Contract W.7405-ENG-26. 23p. Dep. NTIS $4.00. 

Fusion reactors as presently contemplated are ne 
complicated, are virtually inaccessible for some repairs, and 
eubject to frequent loss of function. This dilemma arises in large part 
because the closed surface that separates the “hard” vacuum o! 
= zone from atmospheric pressure is located at the first wall or 

een blanket and shield. closed surface is one con 

hundreds to thousands of linear meters of welds or mechanical 
which are subject to radiation damage and cyclic fatigue. In situ 
repair is extremely difficult. This paper examines the arg ts 
favoring the —— of the entire reactor in a vacuum and 
thus changing the character of this closed surface from one requiring 
absolute vacuum integrity to one of high pumping impedance. Two 
differentially pumped vacuum zones are imagined, one clean zone 
for the plasma and one for the balance of the volume. Both would be 
at substantially the same pressure. Other advantages for the vacuum 
enclosure are also cited and discussed. 


23853 (SLL—74-0003) Permeation and gettering of hydrogen 
isotopes for CTR applications. Swansiger, W.A.; Swisher, J.H.; West, 
L.A.; Perkins, W.G. (Sandia Labs., Livermore, Calif. (USA); Sandia 
Labs., Ae NTIS $4.50 N.Mex. (USA)). Apr 1974. Contract E(29-1)- 


789. 5 

> Lana a rn _ providing the 
necessary tritium permeation and other related mai data for the 
componcns ofthe rector that wil be directly asocated with the 
containment and recovery of a isotopes. These components 
are: (1) First wall materials, which are selected primarily for high- 
temperature strength and resistance to ion implantation e. (2) 
Heat exchanger hardware for steam turbines. (3) Divertors, which 
remove unburned D-T gas from the plasma for recycling. 


23854 (UCRL—78090) First wall studies of a laser-fusion hybrid 
reactor design. Hovingh, J. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 1976.. Contract W-7405-ENG-48. 
21p. ee ae Dep. S $3.50. 

 Shieed meeting on the technology of controlled 


, United States of America 
(USA) (21 ~~ 1576), 

The design of a first wall for a 20 MW thermonuclear power 
laser fusion h 1°33 ftom the DT microezplosion wih 
first wall is located 3.5 m Se el te alee dee with a 
pga yield of 10 MJ. Estimates of the ener came Gees 

rature, stresses, and material vaporized from the pied 

interaction of the x-rays, charged particle debris, and reflected 
loner light with the geapiie ase poosanted, along with a brief 
description of the analytical methods used for these estimations. 
Graphite is a viable first wall material for inertially-confined fusion 
reactors, with lifetimes of a year possible. 


GENERAL AND MISCELLANEOUS 


23855 (UCRL—78442) Fault trees for location of sensors in 
chemical systems. Lambert, H. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 30 Jul 1976. Contract W- 
as 29p. (CONF-761109—1). CHE < $4.00. 

From 69. annual meeting of the AICHE; Chicago, Illinois, 
United States of America (USA) (28 Nov 1976). 


oe rs importance within the context 
eed te a ted. On the basis of probabilistic 


importance of events in fault trees, it is shown how to optimall 
locate sensors in a system. ‘Dae Wat of came op Gaumek 
preventive sensors to detect early failures of critical redundant 

components; ic sensors to detect potentially catastrophic 
system fault tions. A SO2-O2 conversion process is chosen as an 
example to illustrate the methods that are presented. 


MANAGEMENT 
REFER ALSO TO CITATION(S) 21575 


23856 (ERDA—76-4(12-76)) ERDA headquarters reports: De- 
cember 1976. (Energy Research and Development Administration, 
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Washi D.C. ay Div. of Administrative Services).. Dec 
1976. 60p. Dep. NTIS $4. 

A HEADQUARTERS REPORTS op a cumula- 
tive record through various lists and an index of the reports issued 
from ERDA Headquarters. The four sections of this publication are 
new ERDA reports, a list of Headquarters reports received in the 
ERDA Library di the past month; cumulative list of ERDA 
a Sse reports already issued or scheduled to be 
issued, inni A-1; reports by pro ae ie see 
rate lists of yA reports arranged by the division or office at 
ERDA Headquarters responsible for their p tion and/or issu- 
ance; and index to keywords in report titles, an index to keywords in 
the report titles. (RWR) 


23857 (HW—55950) Effects on Hanford Works of a navigation 
channel in the Columbia River. Jaske, R.T.; Brinkman, L.B.; Corley, 
J.P.; Hall, oe Kramer, H.A.; Linderoth, C.E. (General. Electric. 
Co., Richland, Wash. (USA). Hanford Atomic Products Operation). 
6 Jun 1958. Contract E(45-1)-1350. 33p. Dep. NTIS $4.00. 

Declassified 8 Dec 1976. 

At the request of the Hanford Operations Office, Atomic 
Energy Commission, a study was made in 1958 of the effects on the 
Hanford facilities as a awa of the implementation of plans 
for commercial a evelopment of the rp od Columbia 
River to extend bar tation from the pool above McNary 
—~ to Chief Josep my is development would be 

in stages. The initial phase would be the provision of a waterw: 

the foot of Rock Island Dam, through the boundaries of the Hanford 
Works. Since the construction of a dredged channel and the result- 
ing traffic the plant would have direct effects on the facilities 
and potential effects on future facilities, the effects of changes. in 
flow patterns and river elevations including the consideration of 
temperature effects on production and environment, the need for 
special controls necessitated by radiological considerations and the 
maintenance of security provisions, were considered. 


23858 nae pl.)) Effects on Hanford Works of a 
umbia River. Jaske, R.T.; Brinkman, 
L.B.; Corley, Ps as Hall, B R.B.; Kramer, H.A.; Linderoth, C.E. (Gen- 
eral Electric Co., Richland, ‘Wash. (USA). Hanford Atomic Prod- 
ucts Operation). 30 Jun 1959. Contract E(45-1)-1350. 21p. Dep. 
NTIS $3.50. 
The original report HW-55950, Effects on Hanford Works of 
a Navigation el In the Columbia River, reviewed the effects of 
a 12-foot navigation channel past the Hanford Works to provide 
commercial barge transportation from the _ above McNary Dam 
to Chief Joseph Dam. At the request of the Hanford Operations 
Office, AEC, the study was extended in 1959 to include the effects 
on Hanford Works of a 14-foot navigation channel with a flow of 
36,000 cfs and lower. This report is primarily a discussion of those 
factors which may be affected to a greater degree by a 14-foot 
channel than by a 12-foot channel. 


23859 (MLM—2377(OP)) Mound Laboratory's quality control 
organization. Wysong, J.R. (Mound Lab., Miamisburg, Ohio (USA)). 
1976. Contract EY-76-C-04-0053. 8p. (CONF-761026—1). Dep. 
NTIS $3.50. 

From Meeting of IMOG subgroup on gaging; Livermore, 
California, United States of America (USA) (5 Oct 1976). 

A philosophy of quality sets the stage for quality achievement 
at Mound Laboratory. Quality does not just — it is effected by 
management programs which encompass cost effectiveness and pro- 
ductivity, which establish realistic quality standards for products and 

services, and which, then, require compliance to those standards 
otaamee for error). The organization chart for quality control at 
Mound Laboratory is depicted and explained. 


23860 PB ey Background statement on organization and 

programs of Lawrence Berkeley “(Californie Univ., Berke- 

ley (USA). Lawrence Bay | Lab.). Jun 1976. Contract W-7405- 
ENG-48. 48p. Dep. NTIS $4.00. 

A brief summary of LBL and its facilities is given. The 

Laboratory's program is an interdisciplinary effort with major pro- 

in ‘high-energy physics; accelerator development; nuclear 

terials science and engineering; computer 

medicine.. In 


grams in 
physics and chemistry; ma 
sciences; and biomedical programs, including nuclear 

addition, a number of energy and environment programs have re- 
cently been initiated in the areas of geothermal energy, solar energy, 
conservation, and the effects of nonnuclear pollutants in the environ- 
ment. 2 figures, 1 table. (RWR) 


23861 Continuing education at the Lawrence Livermore Labora- 
tory. Cassell, A.H. (Lawrence Livermore Lab., CA). JEEE Trans. 
Educ.; — No. 3, 106-109(Aug 1976). 

The philosophy, organization, and rationale of the Continuing 
Education for engineers and scientists at the Lawrence 
Livermore are discussed. The importance of diversified 
offerings designed to fit the needs of the individual is stressed, as is 
the cutee recognition that continuing education is not necessarily confined 
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to the traditional teacher—student relationship. The impact of the 
video cassette player is discussed for employees unable to meet rigid 
class schedules, as are the television links to the major universities in 
Northern California. 


MATHEMATICS AND COMPUTERS 


REFER ALSO TO CITATION(S) 23157, 23285, 23297, 23356, 
23387, 23403 


23862 (BNL—21693) Brookhaven for statistical anal- 
yses of multivariate archaeometric data. Sayre, E.V. (Brookhaven 
National Lab., Upton, N.Y. er abe, 1976. Contract E(30-1)-16. 31p. 
(CONF- 750355—3). Dep. NTI 

From Conference on clin of physical sciences to 
medieval archaeology; Berkeley and Los Angeles, California, USA 
(18 Mar 1975). 

The accumulation in various laboratories of So am numbers of 
multi-component analyses of archaeological artifacts a 
the development of increasingly more sophisticated me for 
a these data and analyzing them statistically. A 
number of different methods of both clustering of specimens into 
groups and multivariate evaluation of group membership are possi- 
ble. This paper deals with methods found to be p and useful 
in the evaluation of multi-component neutron activation analyses and 
related studies of archaeological artifacts at Brookhaven National 
Laboratory. The methods were applied most extensively and suc- 
cessfully to data on pottery and related clays. The subject is treated 
under the following topics: the use of log normal distributions; 
clustering methods; pre univariate, element-by-clement, 
evaluation of the groups indicated by clustering; multivariate prob- 
ability calculations; the need for multivariate ata handling; use of 
characteristic vectors of the variance-covariance matrix; standard- 
ized multivariant coordinates; the handling of missing data; and 
auxiliary programs. It is felt that multivariate techniques must ulti- 
mately be employed to resolve a set of data fully, but that much can 
be accomplished by more simple element-to-element methods. 6 
figures. (RWR) 


23863 (BNL—21714) CRYSNET manual. Informal report. 
rookhaven National Lab., Upton, N.Y. (USA)). Jul 1976. Contract 


(B 
E(30-1)-16; NSF-G-DCR-75-07702;NSF-G-GJ-22348X. 633p. Dep. 
NTIS $16.75. 

This manual describes the hardware and software which 
together make up the crystallographic computing network (CRYS- 


NET). The manual is intended as a users’ and also provides 
general information for persons without any experience with the 
system. CRYSNET is a network of intelligent remote graphics 
terminals that are used to communicate with the CDC Cyber 70/76 
computing system at the Brookhaven National Laboratory (BNL) 
Central Scientific Computing Facility. Terminals are in active use by 
four research groups in the field of crystallography. A protein data 
bank has been established at BNL to store in machine-readable form 
atomic coordinates and other crystallographic data for macromole- 
cules. The bank currently includes data for more than 20 proteins. 
This structural information can be accessed at BNL directly by the 
CRYSNET graphics terminals. More than two years of experience 
has been accumulated with CRYSNET. During this period, it has 
been demonstrated that the terminals, which provide access to a 
large, fast third-generation computer, plus stand-alone interactive 
graphics capability, are useful for computations in crystallography, 
and in a variety of other applications as well. The terminal hard- 
ware, the actual operations of the terminals, and the operations of 
the BNL Central Facility are described in some detail, and documen- 

tation of the terminal and central-site software is given. (RWR) 


23864 (COO—2487-4) Feasibility study of networks. Progress 
report, July 15, 1976—December 14, 1976. Campbell, E.J.; Kannel, 
M.; Saffran, K. (Massachusetts Inst. of Tech., Cambridge (USA). 
Lab. for Nuclear Science). 15 Oct 1976. Contract EY-76-S-02-2487. 
62p. Dep. NTIS $4.50. 

The Laboratory for Nuclear Science continued its study of 
the implications of computer resource sharing via networks. This 
report describes the current — being performed on the 
ARPANET in collaboration with the Lawrence Berkeley Laborato- 
ry. It discusses and compares the use of mail and teleconferencing 
systems such as TDA and PLANET. Plans for future experiments 
on the ARPANET, for expansion of computer-aided communication 
facilities, and for investigation of networks other than the AR- 
PANET are proposed. The conclusion reached by the study is that 
resource sharing via networks is both feasible and desirable, pro- 
vided certain interface problems are solved. Recommendations are 
made for more investigation into the human factors involved in 
network use, methods of providing consulting help to users, and 
determination of the most cost-effective use of remote resource 
sharing. For the Laboratory for Nuclear Science, it was concluded 
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that access to other ERDA computers via networks will meet some 
of the computing needs now and more in the future. However, 
remote resource g can be used only to supplement the on-site 
pre ba age ne ee At the present time, the best method of 

ANET for Laboratory users is via the MIT 
Multics m However, immediate needs for remote computing 
are such that network access is a viable solution as an adjunct to 
conventional remote job entry but not as a substitute. ore, it is 
proposed to acquire conventional remote job entry equipment on a 
temporary tes for a year to be used in conjunction with access to 
the ARPANET. 


23865 (LA-UR—76-41) Estimating and forecasting failure rate 
processes by means of the Kalman filter. Martz, H.F. Jr.; Campbell, 
K.; Davis, H.T. (Los Alamos Scientific Lab., N.Mex. (USA)). dea 
— W-7405-ENG-3€ 27p. (CONF- 751250—1). Dep. NTI 
00. 

From Conference on the theory and applications of reliability 
Tampa, Florida, United States of America (USA) (15 Dec 1975) 

A new nonparametric method is described for analyzing 
failure data. The approach used is to model the logarithm of the 
failure-rate process as a linear dynamic system with observations. 
This formulation permits the underlying failure-rate process to be 
corrupted by noise from various sources. In addition, the observa- 
tions of the process are functions of simple non etric failure- 
rate estimates which are assumed to be noisy. Kalman filter 
equations are used to provide the estimates and future forecasts. An 
example is provided. 5 figures. 


23866 (LA-UR—76-2321) LASL integrated computer network. 
Tolmie, D.E. (Los Alamos Scientific Lab., N.Mex. (USA)). 1976. 
o— W-7405-ENG-36. 13p. (CONF-760972—1). Dep. NTIS 

From Network Systems Corporation users symposium; Min- 
neapolis, Minnesota, United States of America (USA) tes sep 1976). 

PDP-11 minicomputers are used extensively at Los 
Alamos Scientific Laboratory for networking a set of large scientific 
computers used for both bitch and time-sharing “pp plications. This 
paper describes the LASL Central Computing Facility network 
configuration, and includes some of the author's views of the future 
for computers and networks. 3 figures. 


23867 (LA-UR—76-2502) Computer Fe nano at LASL. 
Brockmeyer, J.A.; Dornhoff, A.G. (Los Alamos Scientific Lab., 
N.Mex. (USA)). 1976. oe Mee W-7405-ENG-36. 26p. (CONF. 
760934—6). Dep. NTIS $4.00. 


From Conference of the Associates of ERDA Systems, Oper- 
ations, and Pro; ; Denver, Colorado, United States of America 
(USA) (28 _— Ss: 976). 


Los Alamos Scientific Laboratory (LASL) has experi- 
enced a byt Fa growth in ed computing, remote job 
entry (RJE), and common file storage in the past few years. This in 
turn me led to the development of an Integrated Computer Network 
at its Central Computing Facility. This report describes the network, 
the hardware interfaces used to implement it, and plans for future 
improvements. S; hardware taken up include the following: 
PDP-11 UNIBUS interface; PDP-11 link—the RTLI; the 6000 
link—the PDP-11 coupler; the 6000 link—the 6000 synchronizer; 
and the 7600 link—the 7600 synchronizer. Two of the most signi 
cant improvements will be the addition of the File Transport ys- 
tem the addition of one or more Class VI computers. A CRAY- 
1 computer system currently undergoing evaluation is described. 8 
fig. (RWR) 


23868 (SAND—76-0343) Evaluation of a correction method for 
Se ome 5 © Oe eee. Oa W.H. (Sandia Labs. 
Dep Nr $4.00 N.Mex. (USA)). Dec 1976. Contract E(29-1)-789. 34p. 


First- “— ‘second-order corrections are applied to the analog 

used in the di ee ee Se and the 

results are experimentally determined. Also investigaed is ¢ is the effect 

of converting Gatti to-casieg converter output to linear ramp seg- 
ments. 


23369 La tg ag ee | property of certain hyperbol- 
ic difference schemes. D.L.; Madsen, M.M. (Sandia Labs., 
ae irris 25.00 Mee Mex. (USA). Dec 1976. Contract E(29-1)-789. 84p. 


An accuracy roperty called the CFL1 property is shared by 
several successful difference schemes. It appears to be a property at 
least as important as the property of higher-order accuracy for 
hyperbolic difference schemes when weak solutions (e.g., mage | 
are sought. Investigation of this property leads to suggestions of 
ways to improve accuracy in such wavecodes as WONDY, 
CHARTD, and THREEDY. 10 figures. 


23870 (SAND—76-5421) Electron beam fabrication of prototype 
100-bit 2.6 zm magnetic bubble shift register buffer memories. Sweet, 
J.N.; Schroeder, D.H. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
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Px Contract E(29-1)-789. 4p. (CONF-761112—1). Dep. NTIS 
From Government microcircuit applications conference; 
me Vista, Florida, United Senne of America (USA) (9 Nov 


The feasibility of fabricating small (approximately 100-bit) 
serial shift r he bubble memories by  ciocten Senn Stony. 


to produce very by aie te dl 
to produce very large capacity ch field margin for full operation of the 
Se 86 eS anes ee Se ee 
experiments indicated that it is possible to build and operate a 
2 eri buble memory on get wba. 107-bit compact 
le memories can be anticipated. 5 figures. (RWR 


23871 Lo att ag | Use of graphics in three dimensional 
structural analysis of solids. Biffle, J.H. (Sandia Labs. ee rr 
N.Mex. (USA)). 1976. Contract E(29-1)-789. 17p. (CONF-7611 — 


19). . NTIS $3.50. 
rom Annual of the American Society of Mechani- 


(USA) D9 No. New vor. ew York, United States of America 
(USA) (29 Nov 1976). 
In three-dimensional (3D) structural analysis, it is essential to 


have both passive and interactive graphics available. The use of 
interactive graphics for input generation to finite element analysis is 
discussed first. The output from the structural code must be plotted 
effectively for the analyst to understand the results physically. The 
interactive use of color to display output data can be an important 
medium in structural output. 10 figures. (RWR) 


23872 py ys Monitor of distributed data systems 
(MODDS). Part 1. of functional specifications. Birss, E.W.; 

Donnelley, J.E.; Yeh, J.W. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 15 Nov 1976. Contract W-7405-ENG- 
48. 35p. Dep. NTIS $4.00. 

Lawrence Livermore Laboratory (LLL) investigated a new 
approach for improving the use of geographically distributed com- 
a SS t of T. 

ransportation Systems Center (DOT. . The interactive use of 
these distributed services (a major portion of which are data bases) 
sow approach incctesse accountability, selection capably, The 
new approach increases accountability, a a ity, usabi- 
lity, and control of distributed services usage. 8 approach 
centers these four elements in MODDS, which ‘. an oeaiedear 
between the user-analyst and the distributed computer services. This 
report summarizes the current problems faced by the DOT commu- 
nity, then presents a digest of MODDS advantages. 2 figures. 


(uc ee a © Cn 

(OC manual). Schneider, C.; Thompson, D.; 

Whitten, G. \califoraia Univ., Livermore (USA). Lawrence Liver- 
more ‘oe 7 Oct 1976. Contract W-7405-ENG-48. 82p. Dep. NTIS 


$5.00 
This guide explains how to enter, run, and debug on 
the Octopus network. It briefly describes the network's operation, 
other documents for further information. It 

those service programs that will be most useful in the 

run; “quick” methods that have little flexibility are not 

network gives the user access to four CDC 
ters, and a broad array of 
or so remote terminals. 8 


computers, two 


ag a by any a of 80 


23874 map Preliminary documentation of GEARBI: 
solution of ODE systems with block-iterative treatment of the Jacobi- 
an. Hindmarsh, A.C. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). Dec 1976. Contract W-7405-ENG-48. 16p. Dep. 
sets 
potuiney sea of documentation for the GEARBI 
pntinan gouemaed Tats kage solves systems of ordinary differ- 
ential equations my oo val 2 with emphasis on stiff sys- 
tems, in which the Jacobian a regular block structure. 
The pac’ » Sin Riooaiine of G8 coma ont ous 0 tole 
iterative k-SOR) method to solve the linear algebraic systems 
—. In all other respects, GEARBI is much the same as the 
ye e. (UCID-30001, Rev. 3). An earlier version of 
was used for atmospheric kinetics-transport problems in 
peg ly Lane rar 


23875 (UCRL—77378) RATS operating system. Landau, C. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 13 
Oct 1975. Contract W-7405-ENG-48. 28p. Dep. NTIS $4.00. 

RATS is a general-purpose timesharing system for the DEC 
PDP-11/45 canal. Although written for a small computer, it 
incorporates a number of advanced features, including virtual 
memory, directory hierarchies, capabilities, and C-lists. A type of 


capability called an entry provides for complete extensibility. These 
ee 
ity. 


23876 (UCRL—77800) Distributed capability computing system. 

Donnelley, J.E. (California Univ., Livermore (USA). Lawrence 

Livermore Lab.). 15 Apr 1976. Contract W-7405-ENG-48. 10p. 

(CONF-760873—1). Dep. NTIS — 50. 
From 3. international confe 


tion; Toronto, Canada (3 2 age 
_ One resource sharing problem, that of 
ing protocols and mechanisms to access standardized re- 
sources, is solved. The first step in the solution is the definition of a 
standardized computer resource based on a set of interprocess com- 
munication primitives that are introduced. Building upon these pri- 
mitives, this paper presents a mechanism for sharing the standardized 
resources that is independent of the resource types. Applications are 
presented which provide transparent network resource optimization 
and an automated money exchange. 10 figures. 


23877 (UCRL—77999) Two-dimensional delta-mod facsimile 
coding. Woods, J.W. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 25 Mar 1976. Contract W-7405S-ENG-48. 15p. 
(CONF-761113—1). Dep. NTIS $3.50. 

From National telecommunications conference; Dallas, 
Texas, United States of America (USA) (29 Nov 1976). 

A new facsimile source coding algorithm is 
dimensional (2-D) delta-mod (Amod) facsimile ing. The algo- 
rithm is based on conventional run length coding. Additional com- 
pression is achieved by vertically delta-modulating the horizontal 
run lengths. The delta-modulation introduces a distortion into the 

which can be traded off versus the rate of transmission. 
Cumulative error is prevented, as in conventional Amod, by includ- 
ing the (run length) quantizer in the feedback loop. Preliminary 
results are presented. 6 figures. 


23878 (UCRL—78282) Controlling transactions between distrib- 
uted computer resources. Donnelley, J.E. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 4 Jun 1976. Contract W- 
— 23p. (CONF-761024—1). Dep. NTIS 

From 5. conference on yy og systems; Austin, Texas, 
United States of America (USA) (18 Oct 1976). 

There are computer resources svailabhe today that could be 
cost-effectively applied to solving many — if convenient 
access to the resources could be supplied. way to create such 
access is to replace the tedious manual procedures currently required 
to access most distributed computer resources. The problem-solving 
power of existing resources can be further enhanced by giving the 
supporting systems access to one another. A prototype Transaction 
Controller system is being constructed to provide analysts with 
direct access to distributed computer resources. Analyzing the prob- 
lems that such a system faces in translating between semantically 
similar resources sheds light on the general computer resource 


sharing problem. 4 figures. 


23879 (UCRL—78282(Rev.1)) Controlling transactions 
distributed computer resources. Donnelley, J.E. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 4 Jun 1976. Contract 
W-7405-ENG-48. 9p. (CONF-761024—2). ae. NTIS $3.50. 

From 5. conference on en me ystems; Austin, Texas, 
United States of America (USA) (18 Oct 1976). 

Computer resources available today could be applied cost- 
effectively to the solution of many information p’ problems 
if convenient access to the resources could be supplied. Co Way 0 
improve resource access si tly is to automate the tedious 
manual ures currently required to access distributed re- 
sources. Toward this end, the Date Management Research Group at 
the Lawrence Livermore Laboratory is under contract to develop a 
prototype Transaction Controller system to provide analysts with 
direct access to distributed computer resources by making external 
resources internally available in a unified manner. The Transaction 
Controller differs other systems with similar objectives in that 
its capability-list ary a kernel supports an extendable set 
of uniformly processed internal objects and an enforced separation of 
internal ibility which can be extended readily to distributed 

auiasen, Te lent resource mechanism built 


on computer communica- 


resented, two- 


between 


type-independ 
upon a aon facilines allows most of the Transaction Controller 
software to concentrate on the difficult task of translating external 
resources which are physically different but semantically similar into 
identical internal resources. 4 figures. 


23880 S-_ = Statistical study 
arithmetic of — to the ee - of the results of 
La Porte, 


algorithms. Monee translated by M. 
Gerrard from Numer. Math.; 23: o37211 74). 1 by NTIS $3.50. 
Since numerical calculations on a cess computer are per- 
formed on with a limited number of signi it digits, it 
follows that each operator in the computational arithmetic is merely 
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an approximation of the corresponding mathematical operator. 

ore, every numerical operation carried out on a computer 
generates a numerical error. The statistical evaluation of these errors 
is discussed. The formulas obtained are used to assess the validity of 
numerical results obtained in the resolution of linear systems, alge- 
braic equations, and matrix inversion. 


23881 Quasinormal distributions and expansion at the mode. 
Tomozawa, Y. (Univ. of Michigan, Ann Arbor). J. Stat. Phys.; 11: 
No. 3, 195-205(1974). 

The Gram-Charlier series of type A is discussed in terms of 
deviants, which are related to moments in a way similar to the way 
Hermite polynomials are related to the powers. Distribution func- 
tions are also expressed in terms of the mode and moments (cumu- 
lants or deviants), which are useful expansions when the distributions 
are approximately normal. It is shown that such expansions as well 
as the Gram-Charlier series are valid asymptotically for discrete 
distributions defined on the semi-infinite interval [0, infinity]. 


23882 Review of least-squares methods for solving partial differ- 
ential equations. Eason, E.D. (Univ. of California, Berkeley). Int. J. 
Numer. Methods Eng.; 10: 1021-1046(1976). 

Continuous (integral) and discrete (point-matching) least- 
squares methods are presented for linear and non-linear problems in 
boundary-value eigenvalue, and initial-value form. The history is 
traced, and important theoretical and practical results are summa- 
rized. A comprehensive sample of the literature is presented, indexed 
to show type of application, version of least squares used, and results 
of comparison studies. The advantages of least-squares methods are 
discussed, including convenience in formulation and error evalua- 
tion, generality of mixed and local (finite element) versions, and 
a that is competitive with other methods. 4 tables, 241 
references. 


23883 Modeling the planetary boundary layer using the Galerkin 

finite-element method. Gresho, P.M. (Lawrence Livermore Lab., 

CA); Lee, R.L.; Sani, R.L. pp 82-89 of In Atmospheric turbulence, 

im” and air quality. Boston; American Meteorological Society 
1 4 

From 3. symposium on atmospheric turbulence, diffusion, and 
air quality; Raleigh, NC ;USA: (26 Oct 1976). 

The capabilities of the finite-element method (FEM) were 
assessed by studying an equation prototypical of the planetary 
boundary layer (PBL), the advection—diffusion equation. The re- 
sults of the study were to be used in developing a time-dependent, 
three-dimensional model of the PBL for use on regional modeling 
studies and in real-time accident situations. One-, two-, and three- 
dimensional FEM computer programs which approximate the solu- 
tion to the advection—diffusion equation were written. Many nu- 
merical experiments and some supporting analysis were performed. 
Some results of these experiments are presented after a brief intro- 
duction to the FEM. Although there are some uncertainties, it is felt 
that the method will find increasing use in meteorological calcula- 
tions. 8 figures. (RWR) 


23884 Application of Salzer’s inverse Laplace transform algo- 
rithm. Pexton, R.L. (Univ. of California, Livermore). J. Comput. 
Phys.; 20: No. 4, 492-494(Apr 1976). 

Salzer has presented two formulas for obtaining inverse La- 
place transforms numerically. These techniques were evaluated by 
application to several problems. A CDC T600 computer was used in 
a. double precision complex or strictly real arithmetic. 


23885 Quadratic transformations of Appell functions. Carlson, 
a Lab., IA). SIAM J. Math. Anal.; 7: No. 2, 291-304(Apr 
A double integral average of x/sup t/ with two rows and two 
columns has eight quadratic transformations into itself, each with 
two free parameters and two independent variables. Three of the 
transformations change double hypergeometric series of order two 
into series of order three, and one of these (modified by a linear 
transformation applicable to polynomial cases) permits a very direct 
proof of the addition theorem and related results for Gegenbauer 
polynomials. Two others transform Appell’s F2 into F2 or F;, and 
two transform F; into F;. One of the latter contains Landen’s 
transformation of the first and second incomplete elliptic ini 
and the other contains Bartky’s transformation of the third complete 
elliptic integral. 
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23886 Time-dependent lateral boundary scheme for limited-area 
primitive equation models. Perkey, D.J.; Kreitzberg, C.W. (Drexel 
1918" Philadelphia). Mon. Weather Rev.; 104: No. 6, 744-755(Jun 
1976). 

Before high-resolution numerical models can be of use oper- 
ationally, they must be restricted to a limited domain and this 
restriction necessitates lateral boundary conditions which allow the 
changes outside the limited domain to influence the results while not 
contaminating the forecast with spurious boundary-reflected energy. 
Such a set of time-dependent lateral boundary conditions are pre- 
sented. This boundary condition set is investigated by using the 
linear analytic and finite-difference advection equations, the non- 
linear finite-difference shallow-water equations, and the hydrostatic 
primitive equations. The results illustrate how the boundary condi- 
tion transforms long- and medium-length interior advective and 
gravity waves into short waves, which can then be removed by a 
low-pass filter; in this way the exiting wave appears simply to have 
passed through the boundary. The results also indicate that large- 
scale advective and FF ged waves enter the forecast domain with 
little degradation. Thus, from the tests performed, the described 
boundary condition scheme yields a practical solution for prescrib- 
os time-dependent lateral boundaries for a limited-area model. 17 
igures. 


23887 Boundary condition for significantly 
reflections with a lagrangian mesh. Hanson, M.E. (Lawrence Liver- 
more Lab., CA); Petschek, A.G. J. Comput. Phys.; 21: No. 3, 333- 
339(Jul 1976). 

Reflections from the terminating mesh boundaries are an 
important consideration in the selection of the calculational grid size 
for the numerical solution of hyperbolic equations. Obviously, termi- 
nating boundary conditions that eliminate boundary reflections or 
significantly reduce their amplitude are desirable. Some techniques 
have been applied for this purpose. An adjusted damper system 
along the boundaries is one technique for significantly reducing the 
boundary reflections, and is the subject of this paper. Although the 
method is analyzed in one dimension, it has been applied in a TEMS 
two-dimensional plane calculation [J. Comput. Phys., 3, 307-21 
(1968).] The results are compared with those in which the scattering 
technique was applied along the boundary, also in a TEMS calcula- 
tion. 4 figures. (RWR) 
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23888 (CONF-761061—2) Material and energy 
mini-computer. Young, R.K.; Cleary, F.L. (Pennsylvania State Univ., 
University Park (USA)). 1976. Contract E(49-18)-1207. 10p. Dep. 
NTIS $3.50. 

From 14. international symposium for the application for 


computers and mathematics in the mineral industries; University 
Park, Pennsylvania, United States of America (USA) (4 Oct i976). 

A description is presented of a computer-based data acquisi- 
tion system that provides efficient data logging and retrieval, control 
of on-line gas chromatographs, and instantaneous calculation of 
material and energy balances. 


23889 (UCID—17340) Experiment in information sharing: the 
LLL—Atlanta University workshops. Brown, L.B.; Fisher, H.L.; 
Harrison, I. Jr. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 6 Dec 1976. Contract W-7405-ENG-48. 15p. Dep. 
NTIS $3.50. 

A series of information retrieval workshops was held at 
Atlanta University during 1976 to acquaint library personnel from 
low-budget and/or minority colleges and universities with modern 
on-line information retrieval technology and give them hands-on 
experience with some of the equipment involved. Information re- 
trieval ialists from Lawrence Livermore Laboratory conducted 
the —— with ~~ ee of the —— of Library Service 
at ta University. usiastic res rom the participants 
indicates that these workshops were Malte commie in cami 
ing their objectives. The workshops are briefly described, and the 
— of the participants to evaluative questionnaires are report- 
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System, 2:21917 (TID—27266) 

Reliability program plan for the Isotope Brayton Ground 
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2:21524 (FE—2033-17) 

Alaska Univ., College (USA). Geophysical Inst. 

Study of Alaskan wind power and its possible applications. Final 
report, 1 May 1974—30 January 1976, 2:22090 (NSF/RANN/ 
SE/AER—74-00239/FR-76/1) 

Ames Lab., Iowa (USA) 

Low temperature heat capacity of scandium and scandium alloys, 
2:22863 (IS-M—72) 

Preliminary kinetics of high-temperature reaction of chlorine and 
steam, 2:23016 (IS-T—717) 

AN SSSR, Moscow. Fizicheskij 

Ultimate capabilities of the spherical thermonuclear target heating 
by high-power multichannel laser radiation, 2:23644 (LA-tr— 
76-33) 

AN SSSR, Moscow. Inst. Vysokikh Temperatur 

Studies conducted at the U-25 Facility (IV). Experimental studies 
of the MHD generator of the U-25 Facility with the 1D 
channel, 2:22684 A-tr—182) 

AN Ukrainskoj SSR, . Fiziko-Tekhnicheskij Inst. 

Possibility of initiating a thermonuclear reaction with high-current 
ion beams, 2:23847 (UCRL-Trans—11190) 
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(Germany, F.R.) 
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Argonne National Lab., Idaho Falls, Idaho (USA) 

Safety aspects of advanced fuels irradiations in EBR-II, 2:22263 
(ANL-AFP—17) 

Argonne National Lab., Ill. (USA) 

Advanced fuels program. Quarterly progress report, October— 
December 1974, 2:22260 (ANL-AFP—6) 

Advanced fuels program. Quarterly progress report, April—June 
1975, 2:22262 (ANL-AFP—16) 

Analysis of a cylindrical shell vibrating in a cylindrical fluid 
region, 2:22498 (ANL—76-48) 

Analysis of defect structures in recrystallized amorphous layers of 
self-ion irradiated silicon by channeling and transmission 
electron microscopy measurements, 2:22949 (CONF-760836—5) 

Band structure studies of actinide systems, 2:22817 (CONF- 
760956—2) 

Calculation of the fine structure constant a in a model for 
spontaneous breakdown of strong interaction symmetry, 2:23500 
(RL—76-125/A) 

CRBR outlet plenum mixing studies: suppressor plate and shear 
web tests, 2:22265 (ANL-CT—77-7) 

Electronic structure of the light actinides, 2:22861 (CONF- 
760938—5) 

Elevated temperature cyclic deformation of stainless-steel and 
interaction effects with other modes of deformation, 2:22827 
(CONF-760819— 16) 

Evaluation of environmental data relating to selected nuclear 
power plant sites. Quad-Cities Nuclear Power Station Site, 
2:22497 (ANL/EIS—2) 

Final report on the small-scale vapor-explosion experiments using 
a molten NaCl—H2O system, 2:22532 (ANL—76-57) 

Implementation plan review for Michigan required by the energy 
supply and environmental coordination act, 2:23277 (PB— 
246660) 

Impurity control in near-term tokamak reactors, 2:23684 (CONF- 
760935—48) 

Input instructions for SADCAT (Structural Analysis for 3-D Core 
Assembly Transients), 2:22435 (ANL—8104(Suppl.)) 

Intrusion of fluid into the inflow branch of a 180°-approach 
mixing tee, 2:22360 (ANL-CT—76-47) 

Magnetic properties of actinide Laves phases, 2:22862 (CONF- 
760956—3) 

Molecular motions in a viscous organic liquid: ferrocene in cold 
butyl phthalate, 2:23040 (CONF-760938—3) 

Motions in a viscous inorganic liquid: ferrous ion in cold 
phosphoric acid, 2:23015 (CONF-760938—4) 

One-dimensional transport code for one-group problems in plane 
geometry, 2:22359 (ANL-AMD-TM—209) 

Operating experience with the EBR-II rotating-plug freeze seals: 
1969—1975, 2:22258 (ANL—75-10) 

Overview of pool-type LMFBRs: general characteristics, 2:22259 
(ANL—76-61) 

Physics of reactor safety. Quarterly report, April—June 1976, 
2:22533 (ANL—76-114) 

Plasma driving system for a Tokamak Experimental Power 
Reactor, 2:23785 (CONF-760935—46) 

Pressure drop and volume fraction of grid and wire spaced 
subassemblies, 2:22261 (ANL-AFP—13) 

Pulmonary ventilation imaging and function studies with krypton- 
81m, 2:23355 (IAEA-SM—210/58) 

Radiation-enhanced precipitation in a V-10 wt % Ti alloy, 2:22889 
(CONF-760935—51) 

Response of EBR-II to off-normal primary-coolant flow, 2:22531 
(ANL—75-40) 

Tokamak Engineering Technology Facility, 2:23744 (CONF- 
760935—49) 

Tokamak Experimental Power Reactor, 2:23745 (CONF-760935— 
50) 

Tokamak Experimental Power Reactor primary energy 
conversion system, 2:23789 (CONF-760935—47) 

Transformed governing equations for triangular grid structure 
used in thermal-hydraulic subchannel analysis, 2:22264 (ANL- 
CT—76-51) 

Work plan for steam generator leak detector tests in CCTL, 
2:22294 (TID—27315) 

—_ State Univ., Tempe (USA). Coll. of Engineering and Applied 
ences 

Conversion of waste organic material to gasoline, 2:21944 (COO— 
2982-7 

Arizona Univ. Tucson (USA). Office of Arid Lands Studies 

Lasers for isotope separation. Progress report, January 1, 1976— 

September 30, 1976, 2:23035 (COO—2521-2) 
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Arkansas Univ., Fayetteville (USA). Dept. of Agronomy 
Adsorption and diffsion of plutonium in soils. Progress report, 
ril 1, 1976—December 1, 1976, 2:23294 (ORO—4700-3) 
—_ a Waterways Experiment Station, Vicksburg, Miss. 
Creep of concrete under various temperature, moisture, and 
loading conditions, 2:22389 (CONF-761036—1) 
Centre d'Etudes Nucleaires de Fontenay- 
aux-Roses, 92 (France). Groupe de Recherches sur la Fusion 


Classical analysis of impurity transport, 2:23687 (EUR-CEA-FC— 

81 
naan Euratom-CEA, Centre d'Etudes Nucleaires de Grenoble, 

38 (France). Groupe de Recherches sur la Fusion Controlee 

Controlled thermonuclear fusion. Present state and prospective, 
2:23734 (CEA-CONF—3480) 

tlantic Richfield Hanford Co., Richland, Wash. (USA) 

Atlantic Richfield Hanford Company process technology and 
process development. Quarterly report, July 1976—September 
1976, 2:21766 (ARH-LD—149-B) 

Computer automated x-ray diffraction system using CAMAC 
interfacing, 2:22994 (ARH-SA—277) 

Hanford long-term high-level waste management program plan. 
Phase I. Technology development, 2:21791 (ARH-LD—142) 

Management of radioactive low level liquid, gaseous, and solid 
wastes in the 200 areas, 2:21792 (ARH-SA—269) 

Atomic Energy Organization of Iran, Teheran 

Nuclear fuel for light water reactors. Problems and prospects, 
2:22353 (INIS-mf—3150) 

Atomics International Div., Canoga Park, Calif. (USA) 

Annual technical progress report inducer pump program 
government fiscal year 1976 and 1976T, 2:22257 (AI-ERDA— 
13185) 

Nuclear safety characterization of sodium fires and fast reactor 
fission products. Quarterly technical progress report, April— 
June 1976, 2:22526 (AI-ERDA—13175) 

Phase I summary report: Liquid Metal Fast Breeder Reactor 
design project, 2:22276 (FBR—76-2) 

Pool—loop—hybrid Liquid Metal Fast Breeder Reactor plant 
comparison. Volume II. Loop plant design, 2:22272 (FBR—76- 
1(Vol.2)) 

Pool—loop—hybrid Liquid Metal Fast Breeder Reactor plant 
comparison. Volume III. Hybrid plant design, 2:22273 (FBR— 
76-1(Vol.3)) 

Pool—loop—hybrid Liquid Metal Fast Breeder Reactor plant 
comparison. Volume IV. Pool plant design, 2:22274 (FBR—76- 
1(Vol.4)) 

Pool—loop—hybrid Liquid Metal Fast Breeder Reactor plant 
comparison. Volume V. Comparison of concepts, 2:22275 
(FBR—76-1(Vol.5)) 

Pool—loop—hybrid Liquid Metal Fast Breeder Reactor plant 
comparison. Volume I. Executive summary, 2:22271 (FBR—76- 
1(Vol.1)) 

Recovery of plutonium from incinerator ash at Rocky Flats, 
2:21824 (RFP—2520) 

Sodium technology and cover gas seal development programs. 
Quarterly technical progress report, April—June 1976, 2:22256 
(AI-ERDA—13174) 

Avco-Everett Research Lab., Everett, Mass. (USA) 

CDIF combustor design, 2:22683 (TID—27143) 


Battelle Columbus Labs., Ohio (USA) 

Evaluating strength and ductility of irradiated Zircaloy. Task 5. 
Quarterly progress report, July—September 1976, 2:22885 
(BMI-NUREG— 1961) 

Evalvation of the potential environmental effects of wind energy 
system development, 2:22092 (ERDA/NSF/07378—75/1) 

Outlet plenum flow stratification studies for the Clinch River 
Breeder Reactor Plant, 2:22269 (CONF-761107—11) 

Reactor safety program applications and coordination. Task 1. 
Steam—water mixing program and system hydrodynamics, 
2:22534 (BMI-NUREG— 1962) 

Review of world experience and properties of materials for 
encapsulation of terrestrial photovoltaic arrays. Final report, 

2:21985 (ERDA/JPL/954328—76/4) 
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Battelle Pacific Northwest Labs., Richland, Wash. (USA) 

Chop-leach fuel bundle residues densification by melting, 2:21768 
(BNWL—2132) 

Direct-inlet mass spectrometer for real-time analysis of particulate 
contaminants in air, 2:23259 (BNWL-SA—5645) 

Evaluation of reactor process tubes 2255KE and 3056KE, 2:22513 
(BNWL-CC—2516) 

Evaluation of Zircaloy-2 process tubes containing nonstandard 
spacers, 2:22512 (BNWL-CC—1633) 

Fixation of radioactive waste in glass, 2:21815 (BNWL-SA—5895) 

Improved material accounting for plutonium processing facilities 
and a *°U-HTGR fuel fabrication facility, 2:21870 (BNWL— 
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LWR fuel recycle program. Quarterly progress report, July— 
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Microdosimetry theory, 2:23375 (BNWL-SA—5689) 
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Potential sources for the radiation treatment of food, 2:21892 
(BNWL-SA—5850) 

Quarterly report on the strontium heat source development 
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Reconcentration phenomenon of radionuclide chain migration, 
2:23291 (BNWL-SA—5786) 

Response of normal tissues to an intracavitary exposure from 
californium-252, 2:23394 (BNWL-SA—5609) 

Results of research to evaluate solid plutonium nitrate as a safe 
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Separation of polar shale oil compounds using high-speed liquid 
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Tritium production from ceramic targets: a summary of the 
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Use of x-ray scattering in absorption corrections for x-ray 
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SA—5755) 

Usefulness of the risk assessment technique in solving 
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Field Engineering Corp., Grand Junction, Colo. (USA) 

Brief review of the basis for, and the procedures currently utilized 
in, gross gamma-ray log calibration, 2:23244 (GIBX_-61(76)) 

Construction of the KUT test pits, 2:21704 (GIBX—49(76)) 

Economic geology of uranium deposits in the Ralston Creek area 
Jefferson County, Colorado, 2:21692 (RME—1077) 

Pedro Mountain drilling project, Carbon County, Wyoming, 
2:21705 (GIBX—56(76)) 

Uranium favorability of Cenozoic sedimentary rocks of the 
Western Snake River Basin, Colorado, 2:21 706 (GJBX—57(76)) 

Uranium favorability of the Fort Union and Wasatch formations in 
the Northern Powder River Basin, Wyoming and Montana, 


2:21707 (GIBX—58(76) 
Bettis Atomic Power Lab., West Mifflin, Pa. (USA) 


Measurement of the thorium absorption cross section shape near 
thermal energy (LWBR development program), 2:23590 
(WAPD-TM—1279) 

Reactivity perturbation assay of irradiated fuel rods (LWBR 
Development Program), 2:22507 (WAPD-TM—1259) 

WASP2: a FORTRAN-IV computer program for calculating 
water properties used in reactor safety analysis (LWBR 

deve t ), 2:22561 (WAPD-TM—1211) 
Bituminous Coal Research, inc. Monroevile, Pa. (USA) 


Gas generator research and dev it, BIGAS Process. 
Interim report, July 1975—June 1976, 2:21533 (FE—1207-17) 
ee 


Vibration tests of a 4-story concrete structure, 2:23250 (CONF- 
770103—2) 


Brookhaven National Lab., Upton, N.Y. (USA) 


BLIP, 2:23167 (BNL—21816) 
Brookhaven procedures for statistical analyses of multivariate 
archaeometric data, 2:23862 (BNL—21693) 
inogenic effects of radiation-introduction, 2:23374 (BNL— 
21711) 


Brown Univ., Providence, R. 


BURNS AND ROE, ORADELL, N.J. (USA). 


Comfort range thermal storage, 2:22693 (BNL—21591) 

Correlation of high- and low-cycle fatigue data for Incoloy-800H, 
2:22826 (BNL-NUREG—50574) 

Critical properties of a simple spin glass model, 2:23609 (BNL— 
21851) 

CRYSNET manual. Informal report, 2:23863 (BNL—21714) 

Design of a national dedicated synchrotron radiation facility, 
2:23189 (BNL—21849) 

Determination of the damage-energy cross section of 14-MeV 
neutrons from critical- 'y changes in irradiated NbsSn, 
2:22886 (BNL—21953) 

Development of superconducting braid for accelerator magnets, 
2:23191 (BNL—21972) 

Energy situation in New England, 2:22632 (BNL—50580) 

Extended objects, 2:23487 (BNL—21923) 

Fate of thymic lymphocytes, 2:23369 (BNL—21752) 

Flat helical delay lines for position readout along the anode wire 
MWPC and drift chambers, 2:22995 (BNL—21888) 

Genetic engineering with tobacco protoplasts, 2:23342 (BNL— 
21928) 

High resolution liquid argon total-absorption detectors: electronic 
noise and electrode configuration, 2:23214 (BNIL—21887) 

High-level waste vitrification by spray calcination/in-can melting, 
2:21814 (BNWL—2092) 

Hydrogen storage via metal hydrides for utility and automotive 
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2:21524 (FE-2033-17) 
'V. REACTIVITY MEASUREMENT FACILITY-1 
See ARMF-1 REACTOR 
ADVANCED GAS COOLED GRAPHITE REACTOR 
See AGR TYPE REACTORS 
AERIAL PROSPECTING/CORRECTIONS 
Remote temperature inversion sensor (For Soonnetne aerial 
survey measurements for uranium; using pectral radiance 
measurements in 15 » COz2 band), 2: 21703 GJBX.1(77)) 
AEROBIC DIGESTION/BY-PRODUCTS 
eg byproducts: feed, fertilizers, and feedstocks, 
2:22 
Related products: Workshop No. 8, 2:22741 
AEROSOL MONITORING 
Direct-inlet mass spectrometer for real-time analysis of particulate 
contaminants in air, 2:23259 (BNWL-SA-5645) 
AEROSOLS 
See also RADIOACTIVE AEROSOLS 
AEROSOLS/ACTIVATION ANALYSIS 
Neutron activation analysis — to the study of elements 
entering and leaving a coal-fired steam plant (Thomas A. Allen 
Plant at Memphis, Tenn.), 2:22961 
AEROSOLS/PARTICLE SIZE 
Experimental verification of diffusion battery theory, 2:23265 
AEROSOLS/SAMPLING 
Nuclear and radiochemical ont in chemical 
Progress report, June 1, 1975-July 31, 1976, 2:23559 $59 (000-3126- 


36) 
AEROSOLS/X-RAY DIFFRACTION 
Use of x-ray scattering in absorption corrections for x-ra 
aed analysis of aerosol loaded filters, 2:22986 (BNWL- 
A- 
AEROSOLS/X-RAY EMISSION ANALYSIS 
Monitoring of smog aerosols with elemental analysis by 
accelerator beams, 2:23000 
Nuclear and radiochemical techniques .n chemical analysis. 
oo report, June 1, 1975-July 31, 1976, 2:23559 (COO-3126- 


AFRICA 
See also EGYPTIAN ARAB REPUBLIC 
SOUTH AFRICA 
SOUTHERN RHODESIA 
SWAZILAND 
ZAIRE REPUBLIC 
AFRICA/GEOTHERMAL EXPLORATION 
French appraise their geothermal possibilities, 2:22062 
AFTER-HEAT 


Effects of neutron capture transformations on the decay power of 
fission products, 2:22386 
Sensitivity of decay power to uncertainties in fission product 
yields, 2:22380 
AFTER-HEAT REMOVAL/MATHEMATICAL MODELS 
Advanced safety analysis. Seventh quarterly report, March-May 
1976 (LMFBR) 2:22540 (GEAP-14038- 
AGR REACTOR (WINDSCALE) 
See WAGR REACTOR 
AGR TYPE REACTORS 
See also WAGR REACTOR 
AGR TYPE REACTORS/FUEL CANS 
Properties of stainless steel cladding for use in advanced gas- 
cooled reactors, 2:22237 
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AGR TYPE REACTORS/FUEL ELEMENTS 
——— of materials properties on the design of AGR fuel, 
2:22231 
AGR TYPE REACTORS/FUEL PELLETS 
Restrained swellin; , Vit. in a cracked fuel pellet, 2:22226 
AGRICULTURAL 
Agricultural and forestry wastes: Workshop No. 2, 2:21999 
Use of wastes for biomass production (Community energy 
recovery system using both domestic and agricultural wastes), 
2:21945 
AGRICULTURAL WASTES/INVENTORIES 
Crop, forestry, and manure residues: an energy resource, 2:22739 


See also EARTH ATMOSPHERE 
SURFACE AIR 
AIR/ACTIVATION ANALYSIS 
Measurements of argon leaks through seals of liquid sodium 
pumps by neutron activation analysis, 2:22985 
Sampling problems and the determination of mercury in surface 
water, seawater, and air (Neutrons), 2:22963 
AIR/MERCURY 
Sampling problems and the determination of mercury in surface 
water, seawater, and air (Neutrons), 2:22963 
AIR/NUCLEAR REACTION ANALYSIS 
am of environmental airborne fissionable material, 
2:22' 
AIR CLEANING/ADSORBENTS 
Regeneration of absorbants, 2:23010 
AIR CLEANING/ADSORPTION 
Fundamentals of physical and chemical absorption, 2:23011 
AIR CLEANING/SOLVENT EXTRACTION 
Solubility of in liquid solvents, 2:23009 
AIR G SYSTEMS/DESIGN 
Ventilation aspects of dust control, 2:21579 
AIR CONDITIONERS 
See also SOLAR AIR CONDITIONERS 
AIR CONDITIONERS/ENERGY CONSUMPTION 
Calculation of the energy consumption of air conditioning plants, 


2:22716 
AIR CONDITIONERS/HEAT RECOVERY 
Installation of an air-conditioning system in an existing department 
store, 2:22717 
oo experiences with heat recovery in a Hamburg 
supermarket, 2:22718 
AIR CONDITIONERS/THERMAL ENERGY STORAGE 
EQUIPMENT 
Heat storage material (Patent), 2:22707 
AIR FILTERS/EVALUATION 
Qualitative and quantitative X-ray fluorescence analysis of dusts, 
2:2 


23002 
AIR POLLUTION/AERIAL MONITORING 
nen. of sulfur dioxide in power plant plumes, 2:23258 (BNL- 
21698 
AIR POLLUTION/CONTROL 
Experimental plant for the study of industrial fumes processing by 
combustion, 2:21975 
AIR POLLUTION/MEASURING INSTRUMENTS 
Instruments for measuring, testing and analyzing gases and 
vapours that pollute the air, 2:23268 
AIR POLLUTION/MONITORING 
Instruments for measuring, testing and analyzing gases and 
vapours that pollute the 3 2:23268 
AIR POLLUTION/NITROGEN OXIDES 
Nitrogen oxide - a pollutant very much in the — 2:23267 
AIR POLLUTION/POLLUTION REGULATI 
Implementation plan review for Michigan set by the energy 
supply and environmental coordination act, 2:23277 (PB- 


AIR POLLUTION/SPATIAL DISTRIBUTION 
ee of toxic particles emission from industry chimneys, 
2:2 
AIR POLLUTION CONTROL/LEGAL ASPECTS 
Voerde judgment (Halting construction of STEAG power 
station), 2:22667 
AIR POLLUTION MONITORS 
Methane hazard control and measuring instruments in Rybnik 
Coal District mines, 2:21587 
AIR POLLUTION MONITORS/DESIGN 
Direct-inlet mass spectrometer for real-time analysis of particulate 
contaminants in air, 2:23259 (BNWL-SA-5645) 
AIR POLLUTION MONITORS/PERFORMANCE TESTING 
Direct-inlet mass spectrometer for real-time analysis of particulate 
contaminants in air, 2:23259 (BNWL-SA-5645) 
AIR SAMPLERS/PERFORMANCE 
Ex tal verification of diffusion battery theory, 2:23265 
AIR /FUEL CONSUMPTION 
Baseline energy forecasts and analysis 


of alternative average for 
airline fuel conservation, 2: 22628 (F (FEA/D-76/026) 
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AIRCRAFT/NOISE 

Proposed rule making: aircraft noise measurement and evaluation 
specifications, 2:23282 

Proposed regulations submitted by the Environmental Protection 
Agency to the FAA: moise abatement minimum altitudes . 
pr ge wn airplanes in oe - ema = och pene 
airplanes. Decision not to prescribe requlations: yed landing 
flap pose 2:23283 


See AVIATION FUELS 
KA/WIND 


Study Cee powrent ible applications. Final 
rt, 1 May 1974-30 J anuary 1976, 2:22090 (NSF/RANN/ 
Ss AER 1-00239/FR-70/ 1) 
ALASKA/WIND PO 
Study of Alaskan wind 
rt, 1 May 1974- 
S AER-74-00239/FR-7 
ALASKA/WIND PO 
Study of Alaskan hos a and its —_ hy lications. Final 
ges th 1 May 1974- ry 197 SF/RANN/ 
AER-74-00239/FR-7 
ALBEDO-NEUTRON DOSEMETERS/CALIBRATION 
Experimental study of the spectral dependence of an albedo-type 
neutron dosimeter, 2:23210 
ALBEDO-NEUTRON DOSEMETERS/ENERGY 
DEPENDENCE 
Experimental study of the spectral dependence of an albedo-type 
neutron dosimeter, 2:23210 
ALBERTA/NATURAL GAS WELLS 
Use of pressure, pressure-squared or pseudo-pressure in the 
— of transient pressure drawdown data from gas wells, 
ALBERTA/OIL FIELDS 
-_ — 1g an operational oilfield supervisory control system, 
ALCATOR DEVICE/PLASMA DIAGNOSTICS 
90 de; oe scattering apparatus for the Alcator device, 
2:2 
ALCOHOLS 
See also ETHANOL 
METHANOL 
PROPANOLS 
ALCOHOLS/CHEMICAL PREPARATION 
Celorbicol, isocelorbicol, and their esters: new sesquiterpenoids 
from Celastrus orbiculatus, 2:23044 
ALCOHOLS/RADIOSENSITIVITY EFFECTS 
— radiation protection of bacterial spores in suspension, 
2:23381 
ALCOHOLS/STRUCTURAL CHEMICAL ANALYSIS 
Celorbicol, isocelorbicol, and their esters: new sesquiterpenoids 
from Celastrus orbiculatus, 2:23044 
METAL COMPOUNDS/ELECTROLYSIS 
Anodes for electrolysis cells (Patent), 2:23050 
ALKENOIC ACIDS 
See CARBOXYLIC ACIDS 
ALLOY-A-286/FATIGUE 
Concept of frequency separa’ 
aan fatigue, 2: 29830 (CONF-7 
/PLASTICITY 


Experimental studies of yield phenomena in biaxially loaded 

metals (Review), 2:22833 (LA-UR- 76-1413) 
ALPHA DETECTION/NUCLEAR EMULSIONS 
Supralinearity of nuclear research emulsions (Mimics radiation 
response of biolo; systems), 2:23196 (COO-1671-70) 
ALPHA REACTIONS/COMPOUND-NUCLEUS REACTIONS 
Hi _ levels in ''Pt and '* Pt and the triaxial rotor model, 
:23582 
ALUMINATES/CHEMICAL COMPOSITION 

Characteristics of sintered lithium aluminate pellets (Li and B 
contents), 2:22956 (RL-GEN-1310) 

Fluorine contents of lithium aluminate powder and sintered 

lets, 2:23019 (RL-GEN- aries 
ALUMINATES/DECOMPOSITIO) 

Tritium-release from LiAIOz, its ee decomposition and phase 
relationship ‘y-LiAlO2-LiAlsOs YeecES regarding its use as 
blanket material in FRT, 2: 22922 (CONF-750989-P3) 

ALUMINATES/DEGASSING 
uilibrium and kinetic studies of systems of hydrogen i 
ithium hydrides, aluminum, and LiA1Oz, 2: 2887 r(CONF. 
750989-P3) 

Tritium-release from LiAJOz, its thermal ip Soomentiee and phase 
a y-LiAlO2-LiAls:Os YE regarding its use as 

lanket material in FRT, 2: 22922 (CONF-750989-P3) 
ALUMINATES/PHYSICAL PROPERTIES 
Studies of abnormal pellet powder behavior (LiA1O:: particle size, 
1)” microstructure, deliquescence), 2:23018 (RL-GEN- 
1084 


~ A and its 
aety 1976, 


eo ~t, lications. Final 
SF/RANN/ 


tion in life pele for time- 
1107-14) 


ALUMINIUM ALLOYS/SPIN WAVES 


ALUMINIUM/ABSORPTION SPECTROSCOPY 
Determination of gold, silver and cobalt in aluminium by flameless 
atomic absorption troscopy, 2:23001 
ALUMINIUM/ATOMIC RADII 
Perfect crystal neutron interferometer: a tool for novel and precise 
measurement, 2:22813 (CONF-760601-P2) 
ALUMINIUM/CHEMICAL REACTION KINETICS 
Transients and specific rates of some reactions of the solvated 
electron with inorganic ions in liquid ammonia investigated by 
nanosecond pulse radiolysis at 23°C, 2:23059 
ALUMINIUM/CORROSION 
— of corrosion and its control in aluminum solar collectors. 
sake, report, June 1, 1976-August 31, 1976, 2:22044 (COO/ 


1) 
ON-POSITRON COLLISIONS 

SS neenonminaies momentum profiles in aluminum: Core 
contribution and the independent-particle model, 2:22825 

ALUMINIUM/MOLECULAR STRUCTURE 
Structure factor of liquid aluminum by neutron diffraction, 
2:22812 (CONF-7 1-P2) 
ALUMINIUM/PHYSICAL RADIATION EFFECTS 
e rates of MeV Al ions in aluminum, 2:22893 (CONF- 
761059-9) 

Observation and analysis of damage structures in Al and Al/ 
Mg(N4) alloy after irradiation with 100 and 400 keV aluminium 
ions, 2:22901 

Positron lifetimes in voids and other defects in annealed, neutron- 
irradiated aluminum, 2:22892 (CONF-761027-8) 

ALUMINIUM/PROTECTIVE COATINGS 

Electroless-nickel plating of a large turbine rotor for the 

——— rogram, 2:22080 (UCID-17253) 
ODYNAMIC PROPERTIES 

“Goa and specific rates of some reactions of the solvated 
electron with inorganic ions in liquid one investigated by 
nanosecond pulse radiolysis at 23°C, 2:23059 

ALUMINIUM/X-RAY FLUORESCENCE ANALYSIS 


Advantages of x-ray fluorescence analysis for trace elements in 
silicate rocks, 2:22992 
ALUMINIUM 27 TARGET/PION MINUS REACTIONS 
Charged hadron and lepton currents produced by low-momentum 
(less than or equal to 3 GeV/c) charged pions in Al, Fe, and Pb 
targets (0, 5 to 3 GeV/c, pees dependence, tables, diagrams), 


2:23513 (ORNL/TM-567 
ALUMINIUM 27 TARGET/PION PLUS REACTIONS 
Charged hadron and lepton currents produced by low-momentum 
(less than or equal to 3 GeV/c) charged pions in Al, Fe, and Pb 
targets (0, 5 to 3 GeV/c, spatial dependence, tables, diagrams), 
2:23513 (ORNL/TM-567 
ALUMINIUM 27 TARGET/PROTON REACTIONS 
Measurement of the coherent dissociation reaction 
+ Ayieldspz7i tp VA, 2:23476 
UMINIUM ALLOYS 


See also ALUMINIUM BASE ALLOYS 
ZIRCALOY 
ALUMINIUM ALLOYS/CORROSION 
Study of corrosion and its control in aluminum solar collectors. 
Progress report, June 1, 1976-August 31, 1976, 2:22044 (COO/ 
2934-7 6/1) 
ALUMINIUM ALLOYS/CRYSTAL FIELD 
Some experiments on neutron inelastic scattering at the pulsed 
reactor IBR-30, 2:22914 (CONF-760601-P2) 
ALUMINIUM ALLOYS/CRYSTAL STRUCTURE 
Effect of pressure on the superconducting transition of 
Nbi2AlsGe, 2:22824 (UCRL-Trans- 1530) 
ALUMINIUM ALLOYS/ENERGY-LEVEL TRANSITIONS 
Inelastic neutron scattering measurements on CeAls and Ceo sTho 
2, 2:22816 (CONF-760601-P2) 
ALUMINIUM ALLOYS/HEAT TREATMENTS 
Manufacture of flat fuel elements with an Al-U alloy core, 2:22476 
ALUMINIUM ALLOYS/MAGNETIC PROPERTIES 
Magnetic a of actinide Laves phases, 2:22862 (CONF- 
760956- 


) 
ALUMINIUM ALLOYS/MATERIALS TESTING 
Manufacture of flat fuel elements with an Al-U alloy core, 2:22476 
ALUMINIUM ALLOYS/ORDER-DISORDER 
TRANSFORMATIONS 
Influence of the order-disorder transition in FesAl on the low- 
energy spin waves, 2:22857 (CONF-760601-P2) 
ALUMINI ALLOYS/PRECIPITATION HARDENING 
Effect of le size distributions on the CRSS of aged Ni-Al 
alloys, 2:22847 
ALUMINIUM ALLOYS/QUENCHING 
ae of quenching from the liquid state on the superconducting 
roperties and structure of the alloys Nb-Ga and Nbs(Ge,Al), 
e 22810 (UCRL-Trans-1532) 
ALUMINIUM ALLOYS/SPIN WAVES 
Influence of the order-disorder transition in FesA1 on the low- 
energy spin waves, 2:22857 (CONF-760601-P2) 





ALUMINIUM ALLOYS/SPIN-LATTICE RELAXATION 


ALUMINIUM ALLOYS/SPIN-LATTICE RELAXATION 
Inelastic neutron scattering measurements on CeAls and Ceo sTho 
2, 2:22816 (CONF-760601-P2) 
ALUMINIUM ALLOYS/TRANSITION TEMPERATURE 
Effect of quenching from the liquid state on the su ase an 
roperties and structure of the alloys Nb-Ga and Nbs(Ge,Al), 
B28 :22810 (UCRL-Trans- 1532) 
Effect of pressure on the superconducting transition of 
Nbi2AlsGe, 2:22824 (UCRL-Trans-1530) 
ALUMINIUM BASE ALLOYS/PHYSICAL RADIATION 


Observation and analysis of damage structures in Al and Al/ 
Man) 7 after irradiation with 100 and 400 keV aluminium 
ns, 2:22901 
ALUMINIUM BASE ALLOYS/STRAIN HARDENING 
Work hardening and mechanical equation of state in some metals 
in monotonic loading, 2:22845 
ALUMINIUM HYDRIDES/SOLVENT PROPERTIES 
Thermodynamic properties of solutions of hydrogen isotopes in 
metals and alloys of interest to fusion reactor technology, 
2:22938 pe 750989-P3) 
XIDES/ABRASION 
Program to ae materials suitable for service under hostile 
conditions obtaining in equipment for the gasification of coal 
and other solid fuels. Quarterly progress report, April 1, 1976- 
June 30, 1976, 2:21535 (FE-1784-18) 
ALUMINIUM OXIDES/ATOM TRANSPORT 
High temperature properties and processes in cerami 
thermomigration. Annual report, April 1, 1976-December 31, 
Lia sy mary of research activities at MIT), 2:22915 (COO- 
292 
ALUMINIUM OXIDES/CREEP 
High temperature S180) of polycrystalline MgO and AlsOs, 
2:22911 (COO-1591 
Impurity effects on the a of polycrystalline magnesium and 
aluminum oxides at elevated temperatures. Technical pro; 
— nr 19, 1975-December 18, 1976, 2:22912 Br (C00- 
1591 
ALUMINIUM OXIDES/PHYSICAL RADIATION EFFECTS 
Use of ion implantation for radiation damage studies, 2:22902 
(SAND-76-5880) 
ALUMINIUM OXIDES/SELF-DIFFUSION 
High temperature properties and processes in ceramics 
thermomigration. Annual report, April 1, 1976-December 31, 
bee — y of research activities at MIT), 2:22915 (COO- 
AMERICIUM/DIFFUSION 
Migration of actinides in geologic formations (Am and Pu; 
laboratory studies), 2:21841 (CONF-760701-) 
CIUM 241/ENERGY-LEVEL TRANSITIONS 
Reevaluation of the gamma-ray energies and absolute branching 
7 of 237, 238 239 240 241 Py and 741 Am, 2:23588 (UCRL- 
521 
AMERICIUM 241/ENVIRONMENTAL TRANSPORT 
Plutonium and americum concentration along fresh water food 
chains of the Great Lakes, U.S.A. General summary of 
progress, 1975-1976, 2:23304 (COO-3568-13) 
AMERICIUM 241/RADIATION DOSE DISTRIBUTIONS 
Gross — of *1 Am in a man seven years after inhalation, 


AMERICIUM 241/RADIATION HAZARDS 
Tokamak actinide burner design study, 2:23739 (CONF-760733-) 
CIUM 243/RADIATION HAZARDS 


Tokamak actinide burner design study, 2:23739 (CONF-760733-) 
AMERICIUM ALLOYS/MAGNETIC PROPERTIES 
ot ‘pares of actinide Laves phases, 2:22862 (CONF- 


AMERICIUM ISOTOPES/ENVIRONMENTAL TRANSPORT 
Distributions of transuranic nuclides in the oceans; possibilities for 
their cyclin — tage and Am), 2:23303 (COO-3563-40) 
AMIDES/CRY: STRUCTURE 
Crystal structure and optical and magnetic properties of 
tetrakis(diethylamido)uranium(IV), a five-coordinate dimeric 
complex in the solid state, 2:23063 
AMIDES/MAGNETIC SUSCEPTIBILITY 
Crystal structure and optical and magnetic properties of 
tetrakis(diethylamido)uranium(IV), a five-coordinate dimeric 
complex in the solid state, 2:23063 


See also OXIMES 
AMINES/BIOCHEMICAL REACTION KINETICS 
Circumvention of interference by sulfhydryl compounds in azo 
dye determination of 8-naphthylamine from synthetic protease 
substrates, 2:23337 
AMINO ACIDS/BIOSYNTHESIS 
Cytogenetics of monosomes in Zea ma oode oe 
October 1, 1975-January 31, 1977, 2: $3349 ¢ (COO-2121-39) 
AMINOGLYCIDES 
See AMINES 
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AMMONIA/ADSORPTION 
—_ igati By hoo dual mode sorption of ammonia in polystyrene 
ONIA/COMBUSTION PROPERTIES 
— —- study of fuel-air Otto cycle for five different fuels, 
:2 
AMMONIA/CORROSIVE EFFECTS 
Program to discover materials suitable for service under hostile 
conditions obtaining in equipment for the gasification of coal 
and other solid fuels. Quarterly progress report, April 1, 1976- 
June 30, 1976, 2:21535 (FE-1784-18) 
AMMONIA/METABOLISM 
Metabolic and improved organ scan studies. III. ‘*N-ammonia 
ee studies in hepatic encephalopathy, 2:23352 (COO- 
AMMONIA/SOLVENT PROPERTIES 
Transients and ic rates of some reactions of the solvated 
= with tg aw ions in liquid ammonia investigated by 
radiolysis at 23°C, 2:23059 
AMMONIUM NIUM URANATES,C ‘CALCINATION 
Method and an for continuous transformation of UFs into 
(NH,)2U20; (Patent), 2:21759 
AMORPHOUS STATE/SPECTRAL DENSITY 
ae Ayal functions for amorphous solids, 2:23610 (CONF- 
ANAEROBIC DIGESTION/BY-PRODUCTS 
Bioconversion byproducts: feed, fertilizers, and feedstocks, 


2:22740 
Related ucts: Workshop No. 8, 2:22741 
ANAEROBIC DIGESTION/COMPARATIVE EVALUATIONS 
a alternative fuel derivatives from municipal solid wastes, 
ANAEROBIC DIGESTION/ECONOMICS 
Methane production from solid waste, 2:21959 
ANAEROBIC DIGESTION/TECHNOLOGY ASSESSMENT 
Methane production from solid waste, 2:21959 
ANIMAL CELLS 


See also TUMOR CELLS 
ANIMAL CELLS/BIOLOGICAL RADIATION EFFECTS 
Radiation-induced giant cell formation: the influence of conditions 
which enhance repair of potentially lethal damage, 2:23378 
ANIMAL CELLS/FLUORESCENCE 
Surface differences of normal and transformed cells as detected by 
a new, flourescent labeling technique, 2:23341 (LBL-4839) 
ANIMAL CELLS/RADIATION IN. 
Xeroderma pigmentosum, DNA repair and carcinogenesis 
(Review), 2:23388 


(See also ific animal names.) 
See also AQUATIC ORGANISMS 
DOMESTIC ANIMALS 
WILD ANIMALS 
ANIMALS/RESPIRATION 
Development of a rapid scanning spectrophotometer and signal 
processing s for studies in bioenergetics. Progress report, 
ned po a 31, 1977 (Measurements of photosynthesis in 
tion in animals), 2:23365 (CO0-2932-1) 
anNUAL LE ENERGY SYSTEM/HEAT PUMPS 


ieokes of the ice-maker heat pump to an Annual Cycle 
pm, System, 2:22697 (CONF-761 107-13) 
ANNULAR CORE PULSE REACTOR 
See ACPR REACTOR 
ANNULAR FUEL ELEMENTS 
Tubular interacting fuel elements for a low-enriched high- 
temperature reactor, 2:22236 
ANOXIA/RADIOSENSITIVITY EFFECTS 
— _— protection of bacterial spores in suspension, 
f polar oe il ~< high 
ion of po ie oil compounds using high-speed liquid 
chroma' hy (Compounds known to exist in shale oil), 
2:21689 2128) 
ANTIBARYONS/DECAY 
Charmed-baryon interpretation of Lambda-barzp fp fi and 
foes agin es tp tit/sup oo el peaks (Multiplicity, 
isospin, soft theorem), 99 
ANTIBARYON / QUANTUM NUMB 
gr oo a of aioe) peaks Gite and 
tp tit/sup plus-or-minus/ ultiplicity, 
a theorem), 2:23499 — ‘ 


IONS 
See MUONS PLUS 
IO-NUCLEON INTERACTIONS 
See also ANTINEUTRINO-PROTON INTERACTIONS 
ANTINEUTRINO-NUCLEON INTERACTIONS/CHARGED- 

CURRENT INTERACTIONS 
Neutral-current constraint an gauge models (Cross 

quark model, SU(2)XU(1) guage models), 2:23522 
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ANTINEUTRINO-NUCLEON INTERACTIONS/CROSS 
T ~ th if weak h 
‘opics in gauge theories of weak interactions: hyperon production 
by p hese on and neutral currents, and the neutral heavy lepton 
aeons yields v/sub 1/y, 2:23497 
UUTRINO-NUCLEON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Neutral-current constraint and gauge models (Cross sections, 
models), 2:23522 


uark model, Cay 
ANTINEUTRIN CL CTIONS/NEUTRAL- 
CURRENT INTERACTI 
Neutral-current constraint we wept gauge models (Cross sections, 
ANTINEUTRINO- PROTON INTERACTIONS/ELA 
O-PR IN INS/ELASTIC 
SCATTERING 
Elastic neutrino-proton scattering (Differential cross sections, 
larization helicity), 2: : — 
OXIDANTS/RADIOS. SITIVITY EFFECTS 
Photosensitization of Comed diploid cell cultures by intracellular 
flavins and protection by antioxidants, 2:23377 
ANTIPROTONS/PARTICLE PRODUCTION 
Production of kaons, protons, and antiprotons with —_ 
transverse momentum in p-p and collisions at 300, 
400 GeV, 2:23475 
APPALACHIA/TECTONICS 
me 4 Appalachian structural geology, 2:21663 (MERC/SP- 


AQUACULTURE 
Potential use of power plant reject yt » commercial 
omen 2:22728 (ORNL/TM-566 
AQUATIC ECOSYSTEMS/RADI ONUCLIDE KINETICS 
Radiological dose to man through the marine pathway from 
reactor O ions at Humboldt Bay, California, 2:23305 


(Unspecified biota characteristic of aquatic ecosystems.) 
See also FISHES 
PLANKTON 
AQUATIC ORGANISMS/ANAEROBIC DIGESTION 
Fuel production via bioconversion, 2:21950 
AQUATIC FORGANISMS/RADIONUCLIDE KINETICS 
Fixation and long-term accumulation of tritium from tritiated 
water in an experimental aquatic environment, 2:23307 (CONF- 
750989-P3) 
AQUEOUS SOLUTIONS/ELECTROCHEMISTRY 
> ee in the electrochemistry of aqueous solutions, 
ARAB REPUBLIC OF EGYPT 
See EGYPTIAN ARAB REPUBLIC 
ARC pag mma geet nied CONSUMPTION 
Arc furnace as a consumer in the su Ppl system, 2:22723 
ARCHAEOLOGICAL SPECIMENS/A' ATION ANALYSIS 
Brookhaven procedures for statistical analyses of multivariate 
archaeometric data, 2:23862 (BNL-21693) 
Neutron activation analysis of thin orange pottery, 2:22958 (BNL- 


21936) 
ARGON/ACTIVATION ANALYSIS 
Measurements of argon leaks through seals of ae sodium 
by neutron activation ysis, 2:22985 
AR YATOM-MOLECULE COLLISIONS 
A classical trajectory study of inelastic collisions between highly 
vibrationally excited KBr and Ar, 2:23445 
Effect of partial wave parameter identification on IOS opacities 
— integral cross sections for rotationally inelastic collisions, 
ARGON/ELECTRON-ATOM COLLISIONS 
Electronic energy transfer in argon-xenon mixtures excited by 
electron bom it, 2:23447 
ARGON/INTERATOMIC FORCES 
Intermolecular potential surfaces from electron gas methods. II. 
Angle and distance dependence of the 4’ and A’ Ar-NO(X ?Pi) 
interactions, 2:23425 
ARGON/ISOELECTRONIC ATOMS 
Photoionization of positive ions: Outer p subshells of the noble-gas 
isoelectronic sequence, 2:23424 
gg ee = NIZATION 
Multiconfiguration Hartree-Fock calculation of photoionization 
cross sections of the rare gases, 2:23432 
Photoionization of positive ions: Outer p subshells of the noble-gas 
isoelectronic sequence, 2:23424 
ARGON 36/SEPARATION NOZZLE METHOD 
Monte Carlo simulation of isotope separation at probes, 2:21722 
(K/GD-1396) 
ARGON 40/SEPARATION NOZZLE METHOD 
Monte Carlo simulation of isotope separation at probes, 2:21722 
(K/GD-1396) 
ARGON FLUORIDES/PHOTOCHEMISTRY 
Lascnl Tea on KrCl and ArF ?u-*w transitions, 2:23053 


AUTOMOBILES/GAS TURBINES 


ARGON IONS/ION-ATOM COLLISIONS 
Total charge-transf fer cross sections for H*, H2 *, Hs * He*, N*, 
Nz *, Ne*, Ar*, Kr*, and Xe* incident on Cs (30 to 160 KeV 
po WN breaku ), 2:23439 
-1 REACTO CTOR CORES 
Reactivity perturbation assay of irradiated fuel rods (LWBR 
Devel “potty ey 2:22507 (WAPD-TM-1259) 
AROMATICS/ AL PREPARATION 
Process for the tion of 2,2'4,4'6,6'-hexanitrostilbene, 


2:23043 (SAND-76-6033) 
ARSENIC/ACTIVATION ANALYSIS 
Neutron activation analysis for some nonstoichiometric 
constituents in a large number of natural and synthetic beryl 
samples, 2:22976 
ARSENIC/ELECTRONIC STRUCTURE 
lium — krypton, 2:23427 


Gaussian basis sets for the atoms 
ASCORBIC ACID/RADIOSENS 
Photosensitization of human diploid cell cultures by intracellular 
flavins and protection by antioxidants, 2:23377 


See also FLY ASH 
ASHES/ACTIVATION ANALYSIS 
Multielement trace analysis of coals, ashes and related materials 
from coal-treatment facilities by instrumental neutron activation 
aaa 
ASTR' MAS 
See NEOPLASMS 
ATC DEVICES/IMPURITIES 
— with toroidal current of impurity transport in ATC, 
2:23754 (MATT-1248 
ATC DEVICES/SCALING LAWS 
ing with toroidal current of impurity transport in ATC, 
2:23754 (MATT-1248) 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC ENERGY LAWS 
Act No 1860 of 31 December 1962 of the President of the 
oe on the peaceful uses of nuclear energy as amended at 
10 May 1975, 2:22330 
Enabling legislation and regulatory determinations for a nuclear 
power pro; me, 2:22323 (AED-Conf-75-769-093) 
ATOMIC EXP IONS 
See NUCLEAR EXPLOSIONS 
ATOMIC WEAPONS 
ait NUCLEAR WEAPONS 


MS 
See also MUONIC ATOMS 
ATOMS/PHOTOIONIZATION 
A demonstration of one-atom detection (Proportional counter 
with laser photoionization), 2:23003 
AUGER EFFECT 
Interatomic Auger effect at a velocities, 2:23437 
AUSTRALIA/ENERGY D D 
Non-ECE countries, 2:21571 
AUSTRALIA/ENERGY SUPPLIES 
Non-ECE countries, 2:21571 
AUSTRALIA/NUCLEAR INDUSTRY 
Australian uranium industry, 2:21697 
EOTHERMAL GRADIENTS 
tures from Vienna Basin, 2:21635 
OLEUM DEPOSITS 
Borehole temperatures from Vienna Basin, 2:21635 
AUTOMOB: /CATALYTIC CONVERTERS 
Method to remove nitrogen oxide, carbon monoxide and 
hydrocarbons from exhaust- ames (Patent), 2:22790 
AUTOMOBILES/DIESEL EN 
Auwomotive diesel technology program, 2:22764 (ERDA-76-136) 
New York diesel taxicab, 2:22765 (ERDA-76-136) 
AUTOMOBILES/ENERGY CONSERVATION 
Federal Energy Agency role in highway vehicle fuel economy 
conservation, 2:22756 (ERDA-76-136) 
Report by the Federal Task Force on motor vehicle goals beyond 
1980. Volume I. Executive summary, 2:22673 (TID-27278/1) 
Report by the Federal Task Force on motor vehicle guals beyond 
980. Volume II. Task Force report, 2:22674 (TID-27278/2) 
sag Sei tnt ee GASES 
Hydrogen enrichment for automobiles, 2:22794 (ERDA-76-136) 
AUTOMOBILES/FORECASTING 
— by the Federal Task Force on motor vehicle goals beyond 
980. Volume I. Executive summary, 2:22673 (TID-27278/ a 
Report by the Federal Task Force on motor vehicle goals beyond 
1980. Volume II. Task Force a 2:22674 (T: 1D-27278/2) 
AUTOMOBILES/FUEL ECONO 
Hydrogen enrichment for one 2:22794 (ERDA-76-136) 
Overview of vehicle systems program, 2:22786 (ERDA-76-136) 
AUTOMOBILES/GAS TURB TURBINES 
Advanced technology programs, 2:22771 (ERDA-76-136) 
Baseline engine project support, 2:22769 (ERDA-76-136) 








AUTOMOBILES/HEAT ENGINES 


— gas turbine development program, 2:22768 (ERDA-76- 

136) 

Ceramic regenerator design and reliability, 2:22770 (ERDA-76- 
136 


) 

Ceramics technology, 2:22772 (ERDA-76-136) 

Gas turbine engine (Patent), 2:22776 

GPC-wave engine, 2:22773 fod ag 76-136) 

AUTOMOBILES/HEAT ENGINES 
Overview (ERDA heat engine research programs), 2:22778 
(ERDA-76-136) 
AUTOMOBILES/HYDROGEN FUELS 
Hydrogen enrichment for automobiles, 2:22794 (ERDA-76-136) 
AUTOMOBILES/HYDROGEN STORAGE 

Hydrogen storage via metal hydrides for utility and automotive 

energy Poe y lications, 2:21933 —_ 21723) 
AUTO /MANUFACTURIN 

Report i the Federal Task Force on - vehicle goals beyond 

1980. Volume II. Task Force report, 2:22674 (TID-27278/2) 
AUTOMOBILES/MEETINGS 

Highway vehicle systems contractors coordination meeting, Ann 
Arbor, Michigan, May 4-6, 1976. Tenth summary report (Forty- 
six presentations), 2:22754 (ERDA- 76-136) 

AUTOMOBILES/RANKINE CYCLE ENGINES 
Carter second generation steam engine, 2:22781 (ERDA-76-136) 
Rankine program review, 2:22780 (ERDA-76-136) 
AUTOMOBILES/RESEARCH PROGRAMS 

Highway vehicle systems contractors coordination meeting, Ann 
Arbor, Michigan, May 4-6, 1976. Tenth a report (Forty- 
six presentations), 2:22754 (ERDA- 76-136) 

Keynote speech (ERDA advanced automotive research 
programs), 2:22755 (ERDA-76-136) 

Veto of the Automotive hee Research and Development 
Act of 1976. Message from the President of the United States 
vetoing H. R. 13655, an act to establish a five-year research and 
development program leading to advanced automobile 
propulsion systems, and for other purposes, 2:22642 

AUTOMOBILES/SOCIO-ECONOMIC FACTORS 

Future of the automobile, 2:22759 (CONF-761021-1) 

AUTOMOBILES/SOCIOLOGY 

Address of Robert Galley, Minister for Equipment, at the 
symposium on “the future of the Automobile”, 2:22753 (CONF- 
761021-2) 

AUTOMOBILES/SPARK IGNITION ENGINES 

Variable displacement engine, 2:22761 (ERDA-76-136) 
AUTOMOBILES/STIRLING ENGINES 

Ceramics technology, 2:22772 (ERDA-76-136) 

Stirling engine program, 2:22779 (ERDA-76-136) 
AUTOMOBILES/TECHNOLOGY ASSESSMENT 

—_— technology assessment studies, 2:22757 (ERDA-76- 
1 


AUTOMOTIVE FUELS 
See also HYDROGEN FUELS 
Liquid fuels: Workshop No. 6, 2:21960 
Speech held in Washington, March 11, 1976, on the bioconversion 
conference "Capturing the Sun”, 2:21961 
AUTOMOTIVE FUELS/AVAILABILITY 
Automotive fuel prices and availability, 2:22795 (TID-27218) 
AUTOMOTIVE FUELS/COMBUSTION PRODUCTS 
Hydrogen enrichment for automobiles, 2:22794 (ERDA-76-136) 
AUTOMOTIVE FUELS/COST 
Automotive fuel prices and availability, 2:22795 (TID-27218) 
AUTOMOTIVE FUELS/ENERGY CONSERVATION 
Report by the Federal Task Force on motor vehicle goals beyond 
1980. Volume I. Executive summary, 2:22673 (TID-27278/1) 
Report by the Federal Task Force on motor vehicle goals beyond 
1980. Volume II. Task Force report, 2:22674 (TID-27278/2) 
AUTOMOTIVE FUELS/TECHNOLOGY ASSESSMENT 
Will autos go alcoholic, 2:22796 
AUTOMOTIVE FUELS/TESTING 
Hydrogen enrichment for automobiles, 2:22794 (ERDA-76-136) 
AUTORADIOGRAPHS 
See IMAGES 
AUTORADIOGRAPHY 
rem measurement of Pu distribution in mixed-oxide 
a a, = 22283 (HEDL-TME-76-53) 
AVIATIO 
See a HYL YDROGEN FUELS 
AVIATION FUELS/CONSUMPTION RATES 
Baseline energy forecasts and analysis of alternative strategies for 
airline fuel conservation, 2:22628 (FEA/D-76/026) 
AVIATION FUELS/FORECASTING 
Baseline energy forecasts and analysis of alternative strategies for 
wan” fuel conservation, 2:22628 (FEA/D-76/026) 
See NERVE CELLS 
AZO DYES/BIOCHEMICAL REACTION KINETICS 
Circumvention of interference by sulfhydryl compounds in azo 
dye determination of 8-naphthylamine from synthetic protease 
substrates, 2:23337 
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BACILLUS SUBTILIS/INFECTIVITY 
Synthesis of DNA containing uracil during bacteriophage 
infection of Bacillus subtilis. Technical ee report, August 
1, 1975-July 31, 1976, 2:23334 (COO-2101-27) 


BACKGROUND RADIATION/CARCINOGENESIS 

= and genetic hazard from background radiation, 

BACKGROUND RADIATION/GENETIC RADIATION 
EFFECTS 


Sa and genetic hazard from background radiation, 
2:23389 


BACTERIA 
See also ESCHERICHIA COLI 
BACTERIA/PHOTOSYNTHESIS 
Reso) center complexes from green bacteria, 2:23333 (BNL- 
2157 
BACTERIAL SPORES/BIOLOGICAL RADIATION EFFECTS 
—_— — protection of bacterial spores in suspension, 
BACTERIOPHAGES/BIOLOGICAL EFFECTS 
Synthesis of DNA containing uracil during bacteriophage 
infection of Bacillus subtilis. Technical — report, August 
1, 1975-July 31, 1976, 2:23334 (COO-2101-27) 
BACTERIOPHAGES/METABOLISM 
Synthesis of DNA containing uracil during bacteriophage 
infection of Bacillus subtilis. Technical —— report, August 
1, 1975-July 31, 1976, 2:23334 (COO-2101-27) 
BAG MODEL/GAUGE INVARIANCE 
Multiquark hadrons. II. Methods (Color-spin rules, Q?Q-bar? 
sector, SU(6), eX _ SU(2) groups), 2:23528 
BAG MODEL/HADRO 
Multiquark hadrons. II. Methods (Color-spin rules, Q?Q-bar 
sector, SU(6), SU(3), and SU(2) groups), 2:23528 
BAG MODEL/MESON NONETS 
oo hadrons. I. Phenomenology of Q?Q-bar? mesons, 
gr Or ee 
erhaps a stable di ron, 2:2 
BAG MODEL/REVIEWS 
Extended objects (Relativistic — ge = Co field theory bag 
and string models), 2:23487 (B 
BARIUM/ RPTION SPECTROSCOPY 
Precision and accuracy in silicate analysis, 2:22962 
BARIUM/ACTIVATION ANALYSIS 
Precision and accuracy in silicate analysis, 2:22962 
BARIUM/MASS SPECTROSCOPY 
Precision and accuracy in silicate analysis, 2:22962 
BARIUM/X-RAY ION ANAL nee 
Nuclear and radiochemical ng chemical az 
— report, June 1, 1975-July 31, 1976, 2: 73559 (000-3126- 
3 


) 

BARIUM/X-RAY FLUORESCENCE ANALYSIS 

Advantages of x-ray fluorescence analysis for trace elements in 

silicate rocks, 2:22992 

Precision and accuracy in silicate analysis, 2:22962 
BARIUM 119/BETA-PLUS DECAY 

= the delayed proton emitters '*'Ba, “*Ba, and '®Cs, 

z 

BARIUM 119/DELAYED PROTONS 

— = the delayed proton emitters '*'Ba, '"°Ba, and '*Cs, 

2:235 

BARIUM 121/BETA-PLUS DECAY 

— Bed the delayed proton emitters '*" Ba, '"®Ba, and '*Cs, 
BARIUM 121/DELAYED PROTONS 

= as the delayed proton emitters '*"Ba, '®Ba, and '®Cs, 
BARIUM 137/NEUTRON REACTIONS 

keV neutron resonance capture in barium-137, 2:23573 
BARIUM 140/DIFFUSION 

Diffusion of fission products in thorium metal, 2:21763 
BARNWELL FUEL peg PLANT/NUCLEAR 

MATERIALS MANAG 

Material control for a plant, 2:21874 (UCRL-13696) 
ae FUEL PR CESSIN G PLANT/RADIOACTIVE 


hace og ge waste-management practices at the Allied- 
General Services Facilities, 2:21769 (CONF-760701-) 
BARYON RESONANCES 
See also ESONANCES 
INANCES 
BARYON INANCES/DECAY 
eta meson and hadronic interaction symmetry, 2:23527 
SU(6)/sub W/ analysis of sums of baryonic ial widths, 2:23526 
BARYON RESONANCES/LEPTONIC D! 
Properties of a neutrino-induced dilepton event, 2:23464 





MAY 15, 1977 


BARYON RESONANCES/PARTICLE WIDTHS 
—— W/ analysis of sums of baryonic partial widths, 2:23526 


See also ANTIBAR YONS 
BARYON RESONANCES 
HYPERONS 
NUCLEONS 
BARYONS/MAGNETIC MOMENTS 
—_ moments of charmed baryons in the quark model, 


BA © 
See ELECTRIC BATTERIES 
BEAM INJECTION HEATING 
Laser induced non- se phenomena (self phase 
modulation of light) anomalous absorption of REB in 
plasma, 2:23817 -182) 
Plasma heating by intense relativistic electron beam, 2:23634 


(IAEA-182) 
REB fusion at the Institute of Plasma Physics, Nagoya University, 


J 2:23812 Finn aay 
BEAM-PLASMA ; 


Hollow ae gt wave; 
BEAM-PLASMA SYSTEM 

Nonlinear resonance phenomena of electron plasma oscillations by 

beam modulation, 2:23727 
BEAM-PLASMA SYSTEMS/MICROWAVE RADIATION 
Direct measurement of broad spectral electromagnetic wave 
trace by an intense relativstic electron beam, 
BEAM-PLASMA SYSTEMS/NONLINEAR PROBLEMS 
Nonlinear development of the plasma-beam instability in a 
tized plasma, 2:23712 
BEAM- LASMA SYSTEMS/PLASMA INSTABILITY 
Nonlinear ps my < =? plasma-beam instability in a 
plasma, 
BENZANTHRACENE/: ‘CHROMATOGRAPHY 

Separation of polar shale oil ———— using high-speed liquid 

me hy (Compounds known to exist in shale oi) 
BENZOPYRENE/ 

Separation of polar shale oil —— using high-speed liquid 
chromato, hy (Compounds wn to exist in shale oil), 
2:21689 L-2128) 

BENZOPYRENE/MET. 

Interactions of benzo(a)pyrene with mouse epithelial cells in 

culture, 2:23409 (LBL-5384) 
BENZOPYRENE/TOXICITY 

Interactions of benzo(a)pyrene with mouse epithelial cells in 

culture, 2:23409 (LBL-5384) 
BERYL/ACTIVATION ANALYSIS 

Neutron activation analysis for some nonstoichiometric 
constituents in a orun number of natural and synthetic beryl 
samples, 2:22976 

BER 9 TARGET/PROTON REACTIONS 

Absolute spectroscopic factors from the (p,pa) reaction at 100 
MeV on Ip-shell nuclei, 2:23553 

ee of the ager - “A aa, tion reaction 

A, 
BETA E BA TERING GAGES 
See RADIOMETRIC GAGES 
BETA DETECTION/SCINTILLATION COUNTERS 
~~ of an improved light guide for a beta-ray detector, 


2:23 
BI-GAS PROCESS/PILOT PLANTS 
Gas generator research and deve it, BIGAS Process. 
Interim report, July 1975-June 1976, 2:21533 (FE-1207-17) 
BIOLOGICAL MA 
(See also specific biological materials.) 
See also BIOMASS 
FOOD 


as a slow-wave system, 2:23699 
ON PLASMA WAVES 


PLANTS 
BIOLOGICAL MATERIALS/ACTIVATION ANALYSIS 
Determination of elements in standard material (Bovine Liver 
SRM 1577), 2:22978 
BIOLOGICAL MATERIALS/BIOLOGICAL RADIATION 
EFFECTS 


Supralinearity of nuclear research emulsions (Mimics radiation 


response 0’ ber oan ——. 2:23196 (COO-1671-70) 
BIOLOGICAL MA /SPATIAL DOSE 
DISTRIBUTIONS 
Microdosimetry theory, 2:23375 (BNWL-SA-5689) 
BIOLOGICAL REPAIR/RADIOSENSITIVITY 
age =~ te coe giant ns wren cake the influence ag 
w enhance 
BIOLOGICAL TIVITY EFFECTS 
Influence of «chronic environmental reson radiation 


BLACK SHALES/ELECTRON MICROPROBE ANALYSIS 


BIOLOGY/RESEARCH PROGRAMS 
Applications of isotopes (Need and cost of stable iotopes for use as 
tracers in biomedical and environmental studies), 2:23327 (LA- 
UR-76-1947) 
BIOMASS 
(All {gam | ty matter such as plants, trees, grasses, and algae.) 


Gaseous fuels from renewable biomass problems and prospects 
(Work of Biomass Energy Inst., Inc.), 2:21948 
When the oil runs out: a survey of our rimary energy sources and 
the fuel we can make from 2:21952 
BIOMASS/ANAEROBIC DIGESTION 
Processes for the conversion of solid wastes and biomass fuels to 
clean energy forms, 2:21942 
BIOMASS/BY-PRODUCTS 
—— version byproducts: feed, fertilizers, and feedstocks, 


:227 
BIOMASS/COMBUSTION 
Processes for the conversion of solid wastes and biomass fuels to 
clean energy forms, 2:21942 
BIOMASS, ‘GY CONVERSION 
Economic and social impacts of large-scale utilization of 
renewable biomass energy, 2:23319 
Fuel gas production via bioconversion, 2:21950 
International aspects of biomass conversion, 2:23321 
Reporter's summary of Workshop No. 11 highlights, 2:23320 
Reporter's summary of Workshop No. 12 highlights, 2.2335 
rter’s s of Workshop No ights, 
BIOMAS S/FERMENTATIO 6 =“ 
Ethyl alcohol, 2:21965 
-—~ ASS iy and maser ei . 
manure residues: an energy resource, 2:22739 
BIOM ASS $o/ MEASURIN ODS . 
roductivity a ey forest (Measuring methods), 2:23288 
(ORNL-tr-4253) 
BIOMASS/PRODUCTION 
Use of wastes for biomass production (Community energy 
recovery system using both domestic and agricultural wastes), 


:21945 
BIOMASS/PYROLYSIS 
for the conversion of solid wastes and biomass fuels to 
clean energy forms, 2:21942 

Pyrogas from biomass, 2:21951 
ee PROGRAMS 

ERDA ts on biomass conversion, 2:21953 
BIO) Pi ATIONS/DESIGN 

~— , Operation, and economics of the energy plantation, 


:22002 
BIOMASS PLANTATIONS/ECONOMICS 
Design, operation, and economics of the energy plantation, 


2:22002 
BIOMASS PLANTATIONS/ENVIRONMENTAL EFFECTS 
——e — mest in relation to the ocean food and energy 
t. 
BIOMASS P PLANTATIONS/FEASIBILITY STUDIES 
Land and fresh water farming, 2:22000 
Land and fresh water energy farming: Workshop No. 3, 2:22001 
Ocean farming (Growth of giant help for oe digestion to 
methane and production of food), 2:2200. 
Ocean farming: Workshop No. 4, 2:22005 
BIOMASS PLANTATIO) S/SOCIO-ECONOMIC FACTORS 
ar eee in relation to the ocean food and energy 
a 2:21 
ISMUTH/ ATOMIC RADII 
eae crystal neutron interferometer: a tool for novel and precise 
measurement, 2:22813 (CONF-760601-P2 
BISMUTH 204/INTERNAL IRRADIATIO) 
Metabolic and improved organ scan studies. IV. Dosimetry for 
metabolic isotopes in animals and man, 2:23353 (COO-3521-6) 
BISMUTH 206, AL IRRADIATION 
Metabolic and improved organ scan studies. IV. Dosimetry for 
metabolic isotopes in animals and man, 2:23353 (COO-3521-6) 
BISMUTH OXIDES/PHASE TRANSFORMATIONS 
Transformational plasticity in BizOs, 2:22913 
BISMUTH OXIDES/P: CITY 
Transformational plasticity in BizOs, 2:22913 
BITUMINOUS CO. IRROGENATION 
Free-fall dilute-phase Ss of coal (900°C and 1000 
, 2:21530 ope — 
me eames ling, 2: S1973 
of recyc 
BLACK COAL/PRODUCT'ON 
Black coal as an ener BY resource and its significance for steel 
production, 2:2157 
BLACK SHALES/DEPOSITION 
Upper Devonian black shale: worldwide distribution and what it 
means, 2:21686 C/SP-76/2) 
BI.ACK SHALES ON MICROPROBE ANALYSIS 
Electron microprobe studies of Mahogany Zone and Devonian oil 
shales (Preli results on characterization of rock matrices), 
2:21690 (LA-UR-76-2279) 








BLACK SHALES/GEOCHEMISTRY 


BLACK SHALES/GEOCHEMISTRY 
New Albany shale and equivalent strata in Indiana, 2:21687 
(MERC/SP-76/2) 
Organic poeoN applied to the geology of shales, 2:21660 
MER /SP-76/2) 
BLACK SHALES/GEOLOGY 
me 7-5 of Appalachian structural geology, 2:21663 (MERC/SP- 


Onan, reserves, and production characteristics of the Devonian 
shale in southwestern West Virginia, 2:21658 (MERC/SP-76/2) 
Geology and oil and gas occurrence in the Devonian shales: 
cane West Virginia, 2:21666 (MERC/SP-76/2) 
BLACK SHALES/GEOPHYSICAL SURVEYS 
Geophysical — ations related to the Devonian shale of the 
eastern U.S., 2:21661 ey yg Me 
BLACK SHALES/HYDRAUL IC FRACTURING 
Stimulation of the Devonian shale, 2:21674 (MERC/SP-76/2) 
BLACK SHALES/MEETINGS 
Devonian shale: production and potential, 2:21656 (MERC/SP- 


76/2) 
BLACK SHALES/PETROLOGY 
Stratigraphy and petrology of the Devonian “brown” shale in 
West Virginia, 2:21657 (MERC/SP-76/2) 
BLACK SHALES/STRATIGRAPHY 
ee and petrology of the Devonian “brown” shale in 
West Virginia, 2:21657 (MERC/SP-76/2) 
BLACK SHALES/WELL LOGGING 
Fracture investigation of the Devonian shale using | ee 
well lo; S— 2:21662 (MERC/SP-76, 
LANKETS 


See BREEDING BLANKETS 
BLOCH WALL/NEUTRON TRANSPORT 
Effect of a Bloch wall as a helical magnetic structure on the 
passage of neutrons, 2:22924 (CONF-760601-P2) 
BLOOD DISEASES 
See HEMIC DISEASES 
BLOOD FORMATION/BIOLOGICAL RADIATION EFFECTS 
Repopulation of lymph nodes of dogs after 1200 R whole-body x- 
irradiation and intravenous administration of mononuclear 
blood leukocytes, 2:23398 
BLOOD PLATELETS/BIOLOGICAL RADIATION EFFECTS 
Physiopathology of blood platelets and development of x 
substitutes. Progress report, August 1, 1975-July 31, 197 
2:23376 (COO-2783-1) 
BLOOD PLATELETS/PHYSIOLOGY 
Physiopathology of blood platelets and development of ar 
substitutes. Progress report, August 1, 1975-July 31, 197 
2:23376 (COO-2783-1) 
BLOWDOWN/HEAT TRANSFER 
PWR-blowdown heat transfer separate effects program, 2:22535 
(CONF-760954-1) 
BOHUNICE A-1 REACTOR/PRESSURE VESSELS 
Nondestructive testing of welded joints of A-1 reactor heavy- 
water container and pressure vessel, 2:22252 
BOHUNICE A-1 REACTOR/PRIMARY COOLANT CIRCUITS 
Nondestructive testing of welded joints of A-1 reactor heavy- 
water container and pressure vessel, 2:22252 
BOILER FUEL/ADDITIVES 
Use fuel oil and flue gas additives in large steam generators, 


2:22132 
BOILER FUEL/SYNTHESIS 
Americology system (Milwaukee) (To produce supplementary 
a - and recover ferrous materials, aluminum, and glass), 
BOILERS/DESIGN 
Specific dynamic features of a boiler with vertical cyclone 
primary furnaces designed by All-Union Thermal Engineering 
Institute, 2:22125 
BOILERS/FLUE GAS 
Temperature of gases leaving the fire-chamber of a P-57 boiler 
burning ekibastuz coal, 2:22146 
BOILERS/FOULING 
Ash fouling potentials of Western subbituminous coal as 
determined in a pilot plant test furnace, 2:21609 (CONF-760469- 


5) 
BOILERS/PERFORMANCE TESTING 
Results of tests of a prototype TPP-312A boiler fired by gas coal 
chippings with fines, 2:22126 
Results of experimental combustion of irsha-borodino coal in a 
dry-bottom furnace chamber, 2:22127 
BOILERS/WELDED JOINTS 
Examination of a failed transition weld joint and the associated 
base metals (From coal-fired boiler after 17 years), 2:22837 
(ORNL-5223) 
BOILING WATER REACTORS 
See BWR TYPE REACTORS 
BOLTED JOINTS/HYDRAULIC CONTROL DEVICES 
Hydraulic bolt tightening instruments. 1. Design, maintenance, 
and operating experience (Reactor pressure vessels), 2:22424 
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BOLTS 
See FASTENERS 
BONE DISEASES 
See SKELETAL DISEASES 
BONE TISSUES/CHEMICAL COMPOSITION 
Metabolic and improved organ scan studies. V. Neutron activation 
of calcium and other elements (Diagnosis of metabolic diseases 
affecting bone tissues), 2:23354 (COO-3521-6) 
BOOKKEEPING 
See ACCOUNTING 
BOOTSTRAP MODEL/PADE APPROXIMATION 
Planar bootstrap based on a Pade approximation to the dual 
scuel heral model, 2:23504 
REHOLE / PLUGGING 


“ae plugging by compaction process. Final report, 2:21849 
(Y/OWI/S 


087/ ao, 
BOREHOLES/TEMP MEASUREMENT 
Borehole temperatures og Vienna Basin, 2:21635 
BORON/CHEMICAL ANALYSIS 
GEN 1310 of sintered lithium aluminate pellets, 2:22956 (RL- 
-131 
BORON 10 REACTIONS/COMPOUND-NUCLEUS REACTIONS 
——— of * Pd and a possible high-spin cascade in * Rh, 
2:23571 
BORON 11 TARGET/PION REACTIONS 
Dramatic nuclear structure effects in (77,7N) reactions, 2:23554 
BORON FLUORIDES/VAPOR PRESSURE 
Vapor density study of boron trifluoride-water mixtures, 2:23026 
BORON ISOTOPES/ISOTOPE SEPARATION 
Isotope separation using the effect of resonant microwaves on the 
rate of Mm re state photochemistry in solids, 2:23038 
BOTTOMIN CYCLES/FORECASTING 
Man-made renewable resources, 2:22679 
BOTTOMING CYCLES/TECHNOLOGY ASSESSMENT 
Man-made renewable resources, 2:22679 
BRAIN/BLOOD FLOW 

Physiologic tomography (PT): a new approach to in vivo measure 
of metabolism and physiological function (Diagnostic 
effectiveness of positron transaxial tomography), 2:23361 
(UCLA-12-1098 

BRAIN/RADIOISOTOPE SCANNING 

Design and a 9 ama of the MARK IV scanning system for 
radionuclide computed tomography of the brain, 2:23359 
(UCLA-12-1093) 

Metabolic and eng organ scan studies. III. **N-ammonia 
oe” studies in hepatic encephalopathy, 2:23352 (COO- 

521 
BRAIN/SCINTISCANNING 

Physiologic tomography (PT): a new approach to in vivo measure 
of metabolism and physiological function (Diagnostic 
effectiveness of positron transaxial tomography), 2:23361 
(UCLA-12-1098) 

BRAIN/TOMOGRAPHY 

Design and application of the MARK IV scanning system for 
radionuclide computed tomography of the brain, 2:23359 
(UCLA-12-1093) 

Physiologic tomography (PT): a new approach to in vivo measure 
of metabolism and physiological function (Diagnostic 
effectiveness of positron transaxial tomography), 2:23361 
(UCLA-12-1098 

IRASS/ELECTRODEPOSITED COATINGS 
Material for hydrogen-contained atmosphere, 2:22806 
BRAYTON CYCLE POWER SYSTEMS/CONTROL SYSTEMS 

Phase I: controls preliminary design report for Brayton Isotope 

Power System (BIPS), 2:21898 (TID-27263) 
BRAYTON CYCLE POWER SYSTEMS/DESIGN 

Brayton Isotope Power System. Phase I. (Ground demonstration 
system) Configuration Control Document (CCD), 2:21912 
(TID-27252) 

Brayton a i rad) System (BIPS) design layout summary, 
2:21916 (TID-2726: 

Brayton Isotope ed System (BIPS) facility specification, 
2:21914 (TID-27256) 

Program plan for the Brayton Isotope Power System. Phase I. 
Design, fabrication and test of the Brayton Isotope Power 
System, 2:21917 (TID-27266) 

Supplement ERDA BIPS preliminary design review, 2:21918 

ID-27270) 
BRAYTON CYCLE POWER SYSTEMS/FAILURE MODE 

ANALYSIS 

Preliminary Failure Modes, Effects and Criticality Analysis 
(FMECA) of the Brayton Isotope Power System (BIPS) 
Ground Demonstration System. Report 76-311965, 2:21903 
(TID-27301) 

BRAYTON CYCLE POWER SYSTEMS/GAS TURBINES 

Preliminary evaluation of the mini-BRU turbine plenum in 
superalloy and the currently available heat exchanger for the 
BIPS workhorse system, 2:21919 (TID-27277) 








MAY 15, 1977 


BRAYTON CYCLE POWER SYSTEMS/HEAT EXCHANGERS 
Preliminary evaluation of the mini-BRU turbine plenum in 
su loy and the currently available heat onieanar for the 

B workhorse system, 2:21919 (TID-272 
eg BS CYCLE POWER SYSTEMS IRMANCE 


Test plan: tope Power Ground Demonstration 
System (BIPS-GDs) 721922 CrID 27295) 
oy analysis Solos Brayton flight system, 2:21913 (TID- 
BRAYTON CYCLE POWER S\BIPS) Phas I levees 
Brayton Isotope Power System a ling 23 D2 
Program Plan (IPP). Report s 311574A, 2: 21923 ——- 
SS abrication of a superalloy B 
workhoree fp aod ook asion assessment of an se 
“7 fli af tem, 2:21920 (TID-272 
Y' WER SYSTEMS 
Preliminary Failure Modes, Effects and Henney | —_ 
a of the conceptual Bra Isotope Power 
Senieey eth i System, 2: 2:21911 (TID-27251) 
liability allocation and estimation, B: nee Isotope 
"aa heey Report 76-311851, 2:21904 (TID-27302 
Reliability program plan for the Isotope Bra 
Demonstration System (phase I), 2:21899 27264) 
BRAYTON CYCLE PO SYSTEMS/SAFETY 
Preliminary hazard analysis for the Isotope Brayton Flight 
S 2:21901 (TID.27267) 
Podaheny hazard analysis for the Brayton Isotope Ground 
Demonstration a (including vacuum test chamber), 
2:21902 (TID-27268 


System safety pro; lan for the Iso’ mee Ds 
Sanenetedion eatin P pose AN 2:21 1 221960 (TID21265) 


BRAYTON CYCLE POW 
ag is : vacuum he fucility requirements ERDA 
IPS GDS, 2:21921 (TID-27298) 
Procurement specification high vacuum test chamber and 
pumping system, 2:21915 (TID-27257) 
BRA IN CYCLE POWER SYSTEMS, 
INSULATION 
Preliminary design review document application of multi-foil 
insulation to the Brayton Isoto — Power System and 
design of multi-foil 01 the flight system (phase I), 
2:21909 (TE-4209-100- 
Zirconia-foil A xs Phase I, 2:21910 (TE-4219-28-77) 
BRAZIL/BILATERAL AGREEMENTS 
Na acts siecle nda Siphiy tak as 
t abuse of nuclear tec logies is tightly knit, 
BREEDER REACTORS 
See also FBR TYPE REACTORS 
GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
LWBR TYPE REACTORS 
BREEDER REACTORS/FORECASTING 
letable resources, 2:22676 
B DER REACTORS/TECHNOLOGY ASSESSMENT 
letable resources, 2:22676 
BREEDER REACTORS/TEST FACILITIES 
System design description of forced-convection molten-salt 
corrosion loops MSR-FCL-3 and MSR-FCL-4, 2:22290 
(ORNL/TM-5540) 
BREEDING BLANKETS/CHEMICAL REACTIONS 
Neutronics and mass transport in a chemical reactor associated 
= — thermonuclear fusion reactor, 2: 23761 (BNL- 
BREEDING BLANKETS/COMPARATIVE EVALUATIONS 
Evaluation of several liquid and solid tritium breeding blankets, 
2:23762 (CONF-750989-P3) 
Gas-cooled blanket of a hybrid thermonuclear reactor with solid 
lithium-containing materials, 2:23765 (CONF-760733-) 
BREEDING BLA / DESIGN 
Blanket and shield designs for UWMAK I, II, and III, 2:23750 
(ERDA-76/117/2) 
BNL minimum activity aluminum blanket designs, 2:23769 
E oe rt ant led hybrid blanket module for a tokamak 
x} gas-coo! ri et le fora 
p errs reactor, 2:23764 (CONF-760733-) 
General Atomic Experimental Power Reactor: blanket/shield, 
tritium and power conversion systems, 2:23748 (ERDA-76/117/ 
2) 


General Atomic noncircular tokamak demonstration power 
reactor: blanket/shield, tritium, and power conversion systems, 
2:23751 (ERDA-76/117/2) 

Mirror hybrid reactor blanket and er conversion system 
conceptual design, 2:23763 (CONF-760733-) 

Mirror reactor blankets (Neutron ext structural 
Fr iid blanket and tritium handling), 2:23780 (ERDA-76/117/2) 

= solid blanket design studies, 2:23774 (ERDA-76/117/2) 

Ridge National Laboratory Experimental Power Reactor, 
ae OosTd (ERDA-76/117/2) 


BROWN COAL/COMBUSTION 


ORNL blanket concept employing lithium recirculating 

racetrack. ed loops, 2:23770 (ERDA-76/117/2 
PPPL blanket/shield design, 2:23771 (ERDA-76/117/2) 

nn ae boo blanket design concepts, 2:23773 (ERDA- 
a mn BLANKETS/HEATING 

ximate calculational method for nuclear heating, 2:23777 

BRE ING BLANKETS/MEETINGS 

Proceedings of the magnetic fusion energy blanket and shield 

prey. y A technical assessment. Volume II, 2:23768 (ERDA- 


BREEDING BLANKETS/NEUTRON REACTIONS 
Gas-cooled blanket of a hybrid thermonuclear reactor with solid 
lithium-con materials, 2:23765 (CONF-760733-) 
BREEDING BLA TS/NUCLEAR REACTIONS 
mn sensitivity and uncertainty analysis with application 
to a fusion reactor, 2:23778 
BREEDING BLANKETS/PERFORMANCE TESTING 
ae we graphite blanket design concepts, 2:23773 (ERDA- 
BREEDING BLANKETS/PLANNING 
Proceedings of the magnetic fusion energy blanket and shield 
Welle A technical assessment. Volume I, 2:23767 (ERDA- 
BREEDING BLANKETS/RADIOACTIVITY 
Tritium problems in a helium cooled thermal blanket, 2:23779 
CONF-750989-P3) 
B ING BLANKETS/RESEARCH PROGRAMS 
Nuclear engineering, 2:23851 (ORNL/TM-5575) 
BREEDING BLANKETS/SPECIFICATIONS 
Blanket and shielding technology assessment of the reference 
theta-pinch reactor (RTPR), 2:23772 (ERDA-76/117/2) 
Review of Tokamak Experimental Power Reactor studies at the 
Argonne National Laboratory, 2:23747 (ERDA-76/117/2) 
B ING BLANKETS/STRESSES 
Review of blanket problems (Thermodynamic cycling), 2:23776 
(ERDA-76/117/2) 
BREEDING BLANKETS/THERMODYNAMICS 
Review of blanket _ (Thermodynamic cycling), 2:23776 
(ERDA-76/117. 
BREEDING BLANKETS/TRITIUM RECOVERY 
= recovery from fusion blankets using solid lithium 
—— I. Design and minimization of tritium inventory, 
2:23798 (CONF-750989-P3) 
— recovery from fusion blankets using solid lithium 
unds. II. Experiments on tritium removal and absorption, 
2: 3:23 99 (CONF- 750989-P3) 
Tritium recovery of the fusion reactor of lithium oxide blanket, 
2:23800 (CONF-750989-P3) 
Tritium technology in fusion devices, 2:23795 (CONF-750989-P3) 
BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BRINES/CHEMICAL COMPOSITION 
Assessment of the status of the available data on the PVT 
ge for the major components in geothermal brines, 


Modeling of the equilibrium component compositions and 
= sodium chloride hydrothermal solutions of the 
Poccbeest in the Kamchatka peninsula, 2:22074 
BRINES/G: Y 
Modeling of eee ecm component compositions and 


perties of sodium chloride hydrothermal solutions of the 
uzhetsk type in the Kamchatka peninsula, 2:22074 
a tet CAL CHEMISTRY 
odeling of the equilibrium component compositions and 
roperties of sodium chloride hydrothermal solutions of the 
"pepe type in the Kamchatka peninsula, 2:22074 
BRINES ODYNAMIC PROPERTIES 
Assessment of the status of the available data on the PVT 
roperties for the major components in geothermal brines, 


:22089 
BROMINE/ACTIVATION ANALYSIS 
Determination of elements in standard material (Bovine Liver 
SRM 1577), 2:22978 
BROMINE/CHEMICAL REACTION KINETICS 
Preex; tial factors in surface pone 2:23033 
BROM ONIC STRU 
Gaussian basis sets for the atoms ng through krypton, 2:23427 
BROMINE/X-RAY EMISSION ANALYSIS 
Nuclear and radiochemical techniques in chemical analysis. 
ee report, June 1, 1975-July 31, 1976, 2:23559 (COO- 3126- 


BRUMINE ISOTOPES/ISOTOPE SEPARATION 
separation using the effect of resonant microwaves on the 
rate of triplet ee eatery | in solids, 2:23038 
BROWN COAL/CO: 
Specific dynamic features of a boiler with vertical cyclone 
— furnaces designed by All-Union Thermal Engineering 
tute, 2:22125 





BROWN COAL/USES 


BROWN COAL/USES 
Exploitation of the energy source brown coal and its uses in steel 


roduction, 2:21613 
BSF REACTOR 


See BSR-1 REACTOR 
BSR-1 REACTOR/REACTOR OPERATION 
Bulk Shielding Facility quarterly report, April, May, and June of 
1976, 2:22504 (ORNL/TM-5676) 
BSR-2 REACTOR/REACTOR OPERATION 
Bulk Shielding Facility yr! report, April, May, and June of 
1976, 2:22504 (ORNL/TM-5676) 
BUBBLE CHAMBERS/DATA PROCESSING 
——- 2-B data processing system (Fermilab), 2:23215 (ORO- 
2504-245) 
BUGEY-1 REACTOR/FUEL ELEMENTS 
Review of the metallurgical studies carried out at the CEA on the 
in-service behaviour of the fuel elements of the gas graphite 


2:22228 
BUGEY. 1 REACTOR/HEAT EXCHANGERS 
Heat-exchangers of the Bugey I nuclear power plant. Organization 
of the quality control, fabrication and testing, evaluation of 
three year operation, 2:22241 
BUILDING MA ATERIALS 
See also CONCRETE: TES 
Building block for heat- reo 
BUILDING MATERIALS/MO 
Moisture transport phenomena in porous building materials, 
2:22937 raneport phenomena np 
BUILDINGS 
See also COMMERCIAL BUILDINGS 
GREENHOUSES 
HOUSES 
OFFICE BUILDINGS 
SCHOOL BUILDINGS 
BUILDINGS/AGE ESTIMATION 
Log structure at White Bluffs Landing, Franklin County, 
Washington: a case study in historical archaeology, 2:23296 
(RL-75-6145-1) 
BUILDINGS/AIR CONDITIONING 
Comfort range thermal storage, 2:22693 (BNL-21591) 
Heat storage material (Patent), 2:22707 
BUILDINGS/ENERGY CONSERVATION 
Act on conservation of energy in buildings (Energy Conservation 
Act - EnEG) of July 22nd 1976, 2:22631 
a buildings to conserve energy, 2:22695 (CONF-760365- 
1 


walls (Patent), 2:22706 


New energy conservation ideas for existing and new buildings, 
2:22694 (CONF-750942-2) 
Thin films in energy systems, 2:22048 
BUILDINGS/ENERGY DEMAND 
Effects of atmospheric variability on energy utilization and 
conservation (Space heating energy demand modeling; Program 
HEATLOAD), 2:22698 (COO-1340-52) 
BUILDINGS/HEAT RECOVERY 
Method and device for heat recovery (Patent), 2:22702 
BUILDINGS/RADIOACTIVITY 
Radiological assessment of decommissioned nuclear facilities 
(Middlesex, New Jersey, uranium ore sampling plant), 2:23292 
(CONF-761031-2) 
BUILDINGS/SEISMIC EFFECTS 
— “eg of a 4-story concrete structure, 2:23250 (CONF- 
-2 
BUILDINGS/SOLAR AIR CONDITIONING 
General Electric Company survey to define impact of statewide 
building codes on solar HVAC systems, commercial buildin, 
= Solar Demonstration Program, 2:22017 (COO/2683- 
Method and equipment for the heating of buildings using solar 
energy (Patent), 2:22024 
National program for solar heating and cooling of buildings. 
Project data summaries. Vol. II. Demonstration support, 
2:22019 (ERDA-76-128) 
— Community Center: a total solar design concept, 
BUILDINGS/SOLAR SPACE HEATING 
General Electric Company survey to define impact of statewide 
building codes on solar HVAC systems, commercial buildin 
iD” Solar Demonstration Program, 2:22017 (COO/2683- 
/ 
Method and equipment for the heating of buildings using solar 
energy (Patent), 2:22024 
National program for solar heating and cooling of buildings. 
Project data summaries. Vol. II. Demonstration support, 
2:22019 (ERDA-76-128) 
SS" Community Center: a total solar design concept, 


BUILDINGS/SOLAR WATER HEATERS 
—— Community Center: a total solar design concept, 


ERA Vol. 2, No. 9 


BUILDINGS/SPACE HEATING 

Calculation of heat pump plants for = heating whereby the 
heat is drawn from the earth, 2:227 

Comfort range thermal storage, 2: 72693 (BNL-21591) 

Effects of atmospheric variability on energy utilization and 
conservation (Space heating energy demand modeling; Program 
HEATLOAD), 2:22698 (COO-1340-52) 

Gas-heated absorption heat pumps. Saving energy in the 
household - ible combinations with solar energy, 2:22703 

BUILDINGS, ERATURE CONTROL 
Monitoring buildings to conserve energy, 2:22695 (CONF-760365- 


1) 
BUILDINGS/THERMAL INSULATION 
Building block for heat-insulating walls (Patent), 2:22706 
Heat-insulating f: -plaster (Patent), 2:22705 
BUILDINGS ( 


INT. 
See CONTAINMENT BUILDINGS 
REACT 


BUMP-IN-TAIL INSTABILITY/BOLTZMANN-VLASOV 
EQUATION 
“J Age ae of the bump-on-tail instability, 2:23705 
-1 
BURNERS/ENERGY CONSERVATION 
Methods to adjust gas consuming apparatus with burners without 
blowers, 2:23165 
/MEASURING METHODS 
Method - and its application - for non-destructive determination of 
nuclear ma! uantities, 2:22474 
BURNUP/TWO-D SIONAL CALCULATIONS 
Application of two-dimensional burnu = codes to the 
operation of nuclear power plants ER), 2:22192 (IHZ- 
WK-74-48) 
BURST CAN DETECTION 
See FAILED ELEMENT DETECTION 
BURST CAN MONITORS 
See FAILED ELEMENT MONITORS 
BURST REACTORS 
See PULSED REACTORS 
BURST SLUG DETECTION 
See FAILED ELEMENT DETECTION 
BURST SLUG MONITORS 
See FAILED ELEMENT MONITORS 
BUTADIENE/HOT ATOM CHEMISTRY 
Hot atom reactions involving multivalent and univalent species. 
oo 3) report, February 1976-January 1977, 2:23061 TORO. 
BWR TYPE REACTORS 
See also ENEL-4 REACTOR 
GE STANDARD REACTOR 
HUMBOLDT BAY REACTOR 
UAD CITIES-1 REACTOR 
UAD CITIES-2 REACTOR 
RWE-BAYERNWERK REACTOR 
BWR TYPE REACTORS/CONTAINMENT SYSTEMS 
BWR Mark I pressure suppression pool dynamics studies, 2:22560 
(UCRL-78830) 
BWR TYPE REACTORS/CORROSION 
Preliminary correlation between the accelerated corrosion of 
Zircaloy in BWR’s and in high temperature, high pressure 
steam, 2:22883 
BWR TYPE REACTORS/FEEDWATER 
—— Ay feedwater control for BWR type reactors (Patent), 
BWR TYPE REACTORS/FUEL CHANNELS 
Duct for transferring heat between a fluid and hot members, in 
particular for nuclear reactors (Patent), 2:22182 
Experience with ultrasonic inspection o thin-wall welds in fuel 
channels for boiling water reactors, 2:22185 
BWR TYPE REACTORS/FUEL ELEMENTS 
— nuclear fuel - current technology. Operating 
experience with thermal fuels. The European experience, 
2:22171 (INIS-mf-3193) 
= stability of water reactor fuel, 2:22441 (INIS-mf- 
Euro) operating experience, 2:22172 (INIS-mf-3193) 
Results with BWR fuel improvements, 2:22173 (INIS-mf-3193) 
BWR TYPE REACTORS OF COOLANT 
Loss of electric power coincident with LOCA, 2:22584 
Numerical methods for solving the governing equations for a 
seriated continuum, 2:22530 (ANCR-NUREG-1340) 
Quarterly progress report on fission product release from LWR 
fuel for the period July-September 1976, 2:22555 (ORNL/ 
NUREG. -73) 
BWR TYPE REACTORS/MELTDOWN 
Experimental results of the interaction of molten core materials 
with concrete, 2:22558 (SAND-76-5869) 








MAY 15, 1977 


Light water reactor safety research program. Quarterly report, 
anuary-March 1976, 2:22557 (SAND-76-0369) 
Phenomenological investigation of postulated meltdown accidents 
in light-water reactors, 2:22585 
BWR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
ee ee ee item pi ods pture study progress 
rt No. 36, 1 April-30 June 1976, 2:22539 (GEAP-10207-36) 
BWR PE REA RS/RADIOACTIVE WASTES 
Waste management and disposal. I, 2:21832 (AED-Conf-75-769- 


136) 
BWR TYPE REACTORS/REACTOR COMPONENTS 
Code Case acceptability: ASME Section III design and 
fabrication, 2:22340 (REG/G-1.84(Rev.8)(11-76)) 
Code Case tability: ASME Section III materials, 2:22341 
(REG/G-1.85(Rev. a1 1-76)) 
BWR TYPE REACTORS/REACTOR COOLING SYSTEMS 
Method of controlling the recycling flow rate of a nuclear reactor 
(Patent), 2:22176 
Reactor core water recirculation flow rate control system, 2:22175 
BWR TYPE REACTORS/REACTOR MAINTENANCE 
Reactor divers repair faulty mechanical gear, 2:22189 
BWR TYPE REACTORS/REACTOR NOISE 
Theory of the auto-spectrum of the local component of power- 
reactor noise, 2:22184 
BWR TYPE REACTORS/REACTOR SAFETY 
NRC water-reactor safety-research program, 2:22582 
Numerical methods for solving the governing equations for a 
seriated continuum, 2:22530 (ANCR-NUREG-1340) 
BWR TYPE REACTORS/REPAIR 
Reactor divers repair faulty mechanical gear, 2:22189 
BWR TYPE REACTORS/SHROUDS 
Reactor core shroud support (Patent), 2:22178 
BWR TYPE REACTORS/SPENT FUEL 
Isotope correlations based on fission-product nuclides in LWR 
irradiated fuels: A theoretical evaluation, 2:22183 
BWR TYPE REACTORS/STEAM SEPARATORS 
Steam separator for nuclear reactor (Patent), 2:22177 
BWR TYPE REACTORS/THERMAL S 
Shield for a nuclear reactor (Patent), 2:22179 
BWR-6 TYPE REACTORS 
See GE STANDARD REACTOR 


C 


CABLES 

Method and device for reducing, or cancelling, the friction of a 
prestressing cable against the wall of its housing (Patent), 
2:22411 

CADMIUM/ABSORPTION SPECTRA 

Transients and specific rates of some reactions of the solvated 
electron with inorganic ions in — ammonia investigated by 
nanosecond pulse radiolysis at 23°C, 2:23059 

CADMIUM/ABSORPTION SPECTROSCOPY 

Atomic absorption spectrophotometry of air filter paper tape 

7 les, 2:22999 
(CHEMICAL REACTION KINETICS 

wi and ific rates of some reactions of the solvated 
electron with inorganic ions in a uid ammonia investigated by 
nanosecond pulse radiolysis at 23 st = 23059 

CADMIUM/THERMODYNAMIC P’ 

Transients and _ co some yo en of the solvated 
electron with inorganic in liquid ammonia investigated by 
nanosecond pulse saiieies: at 23°C, 2:23059 

CADMIUM SULFIDE SOLAR CELLS/FABRICATION 

Ion backscattering study of CueS layer formation on CdS, 2:21992 
CALANDRIAS 

Pressure tube reactor (Patent7S50AIX-08)281784), 2:22247 
CALANDRIAS/SUPPORTS 

Quake resistant support for calandria tubes in a nuclear reactor 

(Patent), 2:22246 
ALCITE/RECRYSTALLIZATION 
st of crystallinity in ground calcite, 2:22935 (CONF- 
53-1) 
CALCIUM/ACTIVATION ANALYSIS 

Determination of elements in standard material (Bovine Liver 

SRM 1577), 2:22978 
CALCIUM/BINDING ENERGY _ 
Effect = calcium on the wee 
CALCIUM/BIO; CAL "EFFECTS 

Effect of calcium on the tryptic di 

calcium-binding = we 23 


chemical 
axon membranes, 2:23 5 LBL 3550) 


tion of bovine intestinal 


of bovine intestinal 
modification of nerve 


CAMAC SYSTEM/SPECIFICATIONS 


CALCIUM/X-RAY FLUORESCENCE ANALYSIS 
Advantages of x-ray fluorescence analysis for trace elements in 
silicate rocks, 2:22992 
CALCIUM 40/CHARGE DISTRIBUTION 
Variation < = a density of nuclei to which neutrons are 
CALCIUM 40/ENERGY -LEVEL TRANSITIONS 
‘ares “Ca (E0 pair decay branching 


cates 40/NUCLEAR RADII 
Variation of the charge density of nuclei to which neutrons are 
added, 2:23560 
CALCIUM 40 TARGET/PION MINUS REACTIONS 
———— 2 and the investigation of nuclear 
ects (Angular correlation, 100 to 200 MeV, cross 
secti 


ctions), Petre 
CALCIUM 40 TARGET/PION PLUS REACTIONS 
Pion-nucleus scattering and the investigation of nuclear 
it effects (Angular correlation, 100 to 200 Me a 
sections), 2:23551 
SS 40 TARGET/PROTON REACTIONS 
le transitions in “°Ca, 2:23562 
CALCIUM 48 TARGET/NITROGEN 15 REACTIONS 
Optical-model potential in single-nucleon-transfer reactions 
induced by heavy ions, 2:23564 
CALCIUM 48 TARGET/OXYGEN 16 REACTIONS 
Nuclear and Coulomb A aaa in heavy-ion elastic and 
transfer reactions, 2:2356 
Optical-model potential in single-nucleon-transfer reactions 
induced by heavy ions, 2:23564 
CALCIUM FLUORIDES/PHASE TRANSFORMATIONS 
Applications of the fly's neutron camera: diffraction tomography 
hase transition studies, 2:22932 (CONF-760601-P2) 
CALCI FLUORIDES/REFLECTIVITY 
ies of curved monochromators, 2:22815 (CONF- 


P2 
CALIBRATION STANDARDS 
Instrumentation calibration, 2:23224 (LBL-5506) 
CALIFORNIA/BALNEOLOGY 
Desert Hot Springs, California, 2:22088 
CALIFORNIA/G EXPLORATION 
Exploration for geothermal areas using mercury: a new 
geochemical technique, 2:22071 
CALIFORNIA/G WELLS 
Desert Hot Sp California, 2:22088 
CALIFORNIA/H SPRINGS 
Desert Hot Sprin California 2:22088 
CALIFORNIA/S: OLOGY 
Source, scattering and attenuation effects on high frequency 
seismic waves, 2:23415 (TID-27311) 
IRNIUM 252/BIOLOGICAL RADIATION EFFECTS 
Response of normal tissues to an intracavitary exposure from 
californium-252, 2:23394 (BNWL-SA-5609) 
CALIFORNIUM 252/RADIATION SOURCE IMPLANTS 
Response of normal tissues to an MSA Seo exposure from 
californium-252, 2:23394 (BNWL-SA-5609 
RIMETERS 


Fast- fuel-rod calorimeter, 2:22987 
CALO RS/PERFORMANCE 
Instrumentation for measuring soft x-rays from laser produced 
pees, 2:23824 (UCRL-77994) 


(Computer Application to Measurement And Control.) 
Block transfers in CAMAC systems, 2:23241 (TID-26618) 
CAMAC crate controller type A-1, 2:23235 (TID-26618) 
CAMAC dataway and branch highway signal standards, 2:23234 
(TID-26618) 
CAMAC instrumentation system: introduction and general 
description, 2:23229 (TID-26618) 
CAMAC serial highway system for long line, multicrate 
ications, 2:23236 (TID-26618) 
AC tutorial articles (Computer Automated Measurement 
and Control), 2:23228 (TID-26618) 
Demand in CAMAC, 2:23240 (TID-26618) 
ae wearer intelli in CAMAC, 2:23238 (TID-26618) 
ways oo 4 


AC systems: a brief introduction, 2:23232 
266 

Operational - of the CAMAC dataway, 2:23231 

Pane seer 
om, 253233 of the CAMAC parallel highway interface 

wystem, 243239 Cr 2:23233 (TID-26618) 

Some characteristics of interfaces between CAMAC and small 
computers, 2:23237 (TID-26618) 

S of CAMAC: status and outlook, 2:23242 (TID-26618) 

FRRAMMING 


CAMAC SYSTEM/PROG 
aes) in standard software for CAMAC, 2:23239 (TID- 
2661 


CAMAC 4 ySTEM/SPECIFICATIONS 
CAMAC: a modular standard, 2:23230 (TID-26618) 








See also pond CAMERAS 
CAMERAS/DESIGN 
Acoustical high speed holographic framing camera, 2:23227 
— 


See also ALBERTA 
ONTARIO 
UEBEC 
CANADA/BIOMASS 
— fuels from renewable biomass problems and prospects, 
2:21 
CANADA/NUCLEAR POWER 
— : ala in Canada: questions and answers, 2:22167 (INIS- 
1 
Why a proponents see in Canada’s program a safe and sound 
answer to energy needs, 2:22579 
Why the nuclear _— is not yet ready for full-scale adoption by 
Canada, 2:21853 
CANADA/RADIOACTIVE WASTE DISPOSAL 
Canadian geologic isolation en 2:21809 (CONF-760701-) 
TOA MANAGEMENT 


CANAD. 
Canadian ree sh iar oo of spent fuel and high level 
wastes, otei1 ¢ :21811 (INIS-mf-3193) 


See NEOPLASMS 
CANDU TYPE REACTORS/FUEL ELEMENTS 
eT nuclear fuel operating experience, 2:22245 (INIS-mf- 


caer aes metallur, REACTO of CANDU fuel, 2:22251 
RS/FUEL-CLADDING 


Simulation of oth iteration between cracked U0, fuel and zircaloy 
Cc 22 
CANDU TYPE REACT ORS/HEAT EXCHANGERS 
X-ray photoelectron spectroscopic study of the aqueous oxidation 
of Monel-400, 2:22881 
-— TYPE REACTORS/PUMPS 
water pump testing - a must for Ontario, 2:22254 
ANDU TYP REACTORS/RADIONUCLIDE MIGRATION 
Sera photoelectron spectroscopic study of the aqueous oxidation 
onel-400, 2:22881 
CANDU TYPE REACTORS/SPENT FUEL STORAGE 
a —— fuel storage canister: some materials aspects, 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CAORSO REACTOR 
See ENEL-4 REACTOR 
CAPACITORS/DESIGN 
ipal considerations in large energy-storage capacitor banks, 
2:22589 (LA-UR-76-2387) 
CAPACITORS/ELECTRICAL INSULATION 
Use of various rates of stress increase OF oe meg stress testing 
— insulation), 2:23153 (CO 1050-1) 


See also DIAMONDS 
GRAPHITE 
PYROLYTIC CARBON 

CARBON/CHEMICAL REACTION KINETICS 
Preexponential factors in surface reactions, 2:23033 
Cc. IN/NEUTRON DOSIMETRY 
Neutron kerma factors for H, C, N, O, and tissue in the energy 
range of 20 to 70 MeV, 2:23606 (ORNL/TM- 5702) 
Cc IN/PROTON REACTIONS 
ae of the coherent dissociation reaction 
yieldsp7ri tp VA, 2:23476 
ON NIVHOT ATOM CHEMISTRY 
Hot atom reactions involving multivalent and univalent s 
ri hy report, February 1976-January 1977, 2:23061 TORO. 
3898-29 
CARBON 1 ) /TISSUE DISTRIBUTION 
Medical and Health Sciences Division research report 1975-1976 

(Effect of irradiation and chemical environmental pollutants on 

immune system of mammals; lipid metabolism; 

radiopharmaceutical testing for tumor localization; 

radiation emergency assistance center), 2:23396 (ORAU-128) 

CARBON 12 GY-LEVEL TRANSITIONS 
Study of the reaction 7p + ™C yields wp + '*C* (4.44 MeV) at 
4.5 GeV/c (Angular distribution, electric quadrupole transition, 
larization, density matrix elements, cross sections), 2:23471 
C. IN 12 REACTIONS/COMPOUND-NUCLEUS 
REACTIONS 
——— of ®Pd and a possible high-spin cascade in Rh, 
Resonances in '*C(?2C,a)?°Ne (Excitation functions), 2:23556 
CARBON 12 REACTIONS/FISSION 
Research in nuclear chemistry. Annual p’ 
15, 1975-December 31, 1976, 2: 23580 (CC 


‘ess report, September 
3246-16) 
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CARBON 12 REACTIONS/TRANSFER a 
Research in nuclear chemistry. Annual p ey ary September 
15, 1975-December 31, 1976, 2: 23580 (OC 
CARBON 12 TARGET/CARBON 12 REACTIONS 
Resonances in '*C(1C,a)”°Ne (Excitation i 2:23556 
CARBON 12 TARGET/DEUTER ONS 
Normalization of the (d,*He) reaction, 2:23552 
CARBON 12 TARGET. 6 REACTIONS 
Search for 8* state in 1*O (29 and 34.7 MeV), 2:23555 
CARBON 12 TARGET/PION MINUS REACTIONS 
Pion-nucleus scattering and the investigation of nuclear TLaU cons 
dependent effects (Angular correlation, 100 to 200 Me 
sections), 2:23551 
Study of the reaction 7p + ™C yields wp + ™C* (4.44 MeV) at 
4.5 GeV/c (Angular distribution, electric quadrupole transition, 
polarization, density matrix elements, cross — 2:23471 
CARBON 12 TARGEL/PION PLUS REACTIONS 
Pion-nucleus scattering and the investigation of nuclear spin 
dependent effects (Angular correlation, 100 to 200 MeV, cross 
sections), 2:23551 
CARBON 12 TARGET/PION REACTIONS 
Dramatic nuclear structure effects in (77,7N) reactions, 2:23554 
CARBON 12 TARGET/PROTON REACTIONS 
Absolute spectroscopic factors from the (p,pa) reaction at 100 
MeV on Ip-shell nuclei, 2:23553 
CARBON 13/DIAGNOSTIC UES 
Sources of variability in the use of ‘*C-labeled substrates as 
‘breath test’ in clinical research and diagnosis, 2:23362 
CARBON 13/LASER ISOTOPE SEPARATION 
High single-step enrichment of rare stable isotopes by ion laser 
ormaldehyde photo- A poppe 2:23049 (UCRL-78065) 
CARBON 13 REACTIONS/ELASTIC SCATTERING 
Nuclear and Coulomb — in heavy-ion elastic and 
transfer reactions, 2:2356 
CARBON 13 REACTIONS/ONE-NUCLEON TRANSFER 
REACTIONS 
Nuclear and Coulomb —" rmmgaa in heavy-ion elastic and 
transfer reactions, 2:2356 
CARBON 14/HEAL 
Nuclear energy: health impact of carbon-14, 2:23275 (TID-27286) 
CARBON 14, IOA' WASTE MANAGEMENT 
Management of tritium and carbon-14, 2:21806 (CONF-760701-) 
CARBON 15/INTERNAL IRRADIATION 
Metabolic and improved organ scan studies. [V. Dosimetry for 
metabolic isotopes in animals and man, 2:23353 (COO-3321-6) 
CARBON DIOXIDE/ATOM-MOLECULE COLLISIONS 
Effect of partial wave parameter identification on IOS opacities 
= integral cross sections for rotationally inelastic collisions, 


:23446 
CARBON DIOXIDE/CORROSIVE EFFECTS 
Program to discover materials suitable for service under hostile 
conditions obtaining in equipment for the gasification of coal 
and other solid fuels. Quarterly progress report, April 1, 1976- 
June 30, 1976, 2:21535 (FE-1784-18) 
CARBON DIOXIDE/ISOTOPE RATIO 
Carbon isotopic composition of CO2 from springs, fumaroles, 
aan and travertines of central and southern Italy: a 
reliminary tion method of geothermal area, 2:22075 
CARBON N DIOHIDI IOSEN EFFECTS 
— _—— protection of bacterial spores in suspension, 
CARBON DIOXIDE LASERS/EXCITATION 
Gasdynamic laser excited by a pulsed electric arc, 2:23113 
CARBON DIOXIDE LASERS/GAIN 
Influence of chlorine on the gain of a CO2 gasdynamic laser 
ery ee of combustion of methane mixtures, 2:23122 
CARBON DIOXIDE LASERS/OPTICAL SYSTEMS 
Optics in Terawatt CO: lasers, 2:23095 (LA-UR-76-2091) 
CARBON DIOXIDE LASERS/PULSES 
Observation of coherent resonance fluorescence in hot CO, 
2:23097 (LA-UR-76-2301) 
CARBON DIOXIDE LASERS/RESEARCH PROGRAMS 
Pulsed power systems for the LASL High Energy Gas Laser 
Facility, 2:23096 (LA-UR-76-2299) 
CARBON FLUORIDES/DECOMPOSITION 
Theoretical model of global tropospheric OH distributions, 
2:23260 (UCRL-78392) 
CARBON MONOXIDE/CHEMICAL REACTION KINETICS 
Preexponential factors in surface reactions, 2:23033 
CARBON MONOXIDE/CORROSIVE EFFECTS 
— to — materials —- a pte Aamo —_ 
conditions obtaining in equipment for tion of coal 
and other solid fuels. Quarterly progress report, April 1, 1976- 
June 30, 1976, 2:21535 (FE- 1784.18) 
CARBON MONOXIDE LASERS/EXCITATION 
Influence of the combustion of carbon on the excitation of 
vibrational levels in the discharge plasma of a CO laser, 2:23121 
CARBON OXIDES 
See also CARBON DIOXIDE 
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CARBON MONOXIDE 
CARBON OXIDES/BOND LENGTHS 
Neutron diffraction studies of liquids at high momentum transfer, 
2:22929 (CONF-760601-P2 
CARBON OXIDES/MET. LISM 
Metabolic and improved organ scan studies. I. — 
studies — ionuclides of oxygen at the 
(COO-3521-6 


CARBON OXIDES/MOLECULAR STRUCTURE 
Neutron diffraction studies of liquids at high momentum transfer, 
2:22929 (CONF-760601-P2) 
CARBON STEELS/CORROSION 
Program to discover materials suitable for service under pene 
conditions ree § in Meas ome for the gasification 


of coal 
and other so! report, April S. 1976- 
June 30, 1996 miss yt 535 (FE-ICIB is 
‘ARBON STEELS 


Durability of mee alr ceeds storing solidified radioactive wastes, 
2:21842 (DP-MS-76-66 
CARBON ELS/TENSILE PROPERTIES 


Wave come en oe ome in d loads, 2:22576 
OLECULAR STRUCTURE 


Neutron diffraction studies oa tetrachloride liquids and liquid 
mixtures, 2:22928 (CONF-760601-P2) 
CARBONYLS/IONIZATION 
Photoelectron band assignments in monocarbonyls and a- 
dicarbonyls, 2:22997 
CARBONYLS/PHOTOELECTRON SPECTROSCOPY 
Photoelectron band assignments in monocarbonyls and a- 
dicarbonyls, 2:22997 
CARBOXYLIC ACID SALTS/CATALYTIC EFFECTS 
Hydrogenation of — catalyzed by first row transition 
coal stearates, 2:2 
CARBOXYLIC ACIDS 
See also AMINO ACIDS 
CARBOXYLIC Ses eee 


Cytogenetics of monosomes in Zea ma‘ ogee meee, 
October 1, 1975-Jan’ 31, 1977, 2: 33343 ( 21-39) 
CARCINOGENESIS/G cs 
Xeroderma pigmentosum, DNA repair and carcinogenesis 
(Review), 2:23388 
CARCINOGENESIS/RADIOSENSITIVITY 
baer enic effects of radiation-introduction, 2:23374 (BNL- 
CARCINOGENS/BIOLOGICAL EFFECTS 
a enic effects of radiation-introduction, 2:23374 (BNL- 
CARCINOGENS/ECOLOGICAL CONCENTRATION 
Medical and Health Sciences Division research report 1975-1976 
(Effect of irradiation and chemical environmental pollutants on 
immune system of mammals; lipid metabolism; 
a testing ms —- ere pr a CORAU 
tion emergency assistance center), -12 
CARDIAC PACEMAKERS/THERMOELECTRIC G ENERATORS 
Microwatt thermoelectric generator (Patent; rin mt heat 
source; for Sor ietenting in the body), 2:21924 
CASCADE 
General method for the calculation of an ideal cascade with 


PP es —— a. 2:21735 
GS/ST. 


Austenitic stainless el cas (ASME SA-351 with additional 
requirements), 2: ao ogee cae \(4-76)) 
CATALYSTS/CHEMICAL IN KINETICS 
Preexponential factors in aad ca 2:23033 
CATALYSTS/DEACTIVATION 
Surface structure and mechanisms of gasification —_ 
deactivation. Quarterly report, May-July 1976, o 21536 (FE- 


/EVALUATION 
ress on the A.G.A.- --eeaa ere em satcmaamaa 
1531 (CONF-7510149-1) 
 . structure and mechanisms of gasification — 
a. Quarterly report, May-July 1976, 2:21536 (FE- 
CATALYSTS/MATERIALS TESTING 
Gas generator research and deve! t, BIGAS Process. 
Interim report, July 1975-June 1976, 2:21533 (FE-1207-17) 
CATALYSTS/SURFACE PROPERTIES 
Surface structure and mechanisms of gasification — 
= Quarterly report, May-July 1976, oy 21536 (FE- 
CATALYTIC CONVERTERS/CATALYSTS 
.—~ conversion catalyst and its application (Patent), 
2:22791 
Method to prepare exhaust-gas catalysts (Patent), 2:22788 
“ae = . to separate nitrogen oxides from waste gases 
t), 
CATALYTIC CONVERTERS/DESIGN 
Method to remove nitrogen oxide, carbon monoxide and 
hydrocarbons from exhaust-gases (Patent), 2:22790 


-state, 2: 393350 


CESIUM/X-RAY FLUORESCENCE ANALYSIS 


CATTLE/DISEASES 
Probe activities. Annual report, July 1, 1975-June 30, 1976 
eterinary medicine), 2:23370 (LA-6620-PR ) 


See also BOREHOLES 
CAVITIES/SEISMIC SURVEYS 
Cavity detection by meaas of seismic shear and com: 


wave refraction tec’ ues. Final rt, 2:21539 $39 fTID.2722 
CDC COMPUTERS, ALS wie » 


User's guide to the us Computer network (the SHOC 

manual), 2:23873 (UC 0048 Rev.3) 
CELL MEMBRANES/METABO: 

Medical and Health Sciences Division research report 1975-1976 
(Effect of ae and chemical environmental pollutants on 
immune system of mammals; lipid metabolism; 
as testing for tumor localization; and 
radiation y assistance center), 2:23396 (ORAU-128) 

CELL MEMBRA! /PERMEABILITY 


Surface differences of normal and transformed cells as detected by 
a new, flourescent labeling technique, 2:23341 (LBL-4839) 


CELLS (ANIMAL) 
See ANIMAL CELLS 
(BACTERIAL) 
See BACTERIA 


CELLS (ELECTROLYTIC) 
See ELECTROLYTIC CELLS 


(REA IR) 
See REACTOR CELLS 
CELLULOSE/ENZYMATIC HYDROLYSIS 
Cellulose: from solid waste to chemical resource, 2:22751 
a pts po of cellulosic wastes to glucose, 2:22742 
NERVOUS SYSTEM 


See also BRAIN 
CENTRAL NERVOUS SYSTEM/PHYSIOLOGY 
Effects of ACTH peptide fragments on memory formation (In 
mice), 2:23329 — 
CS/OPA 
Development of a helmet-mounted PLZT thermal/flash 
— system (Protective goggles), 2:23386 (SAND-76- 


(CHEMICAL REACTION KINETICS 
Transients and ific rates of some reactions of the solvated 
electron with inorganic ions in liquid ammonia investigated by 


nanosecond pulse ae o a 4 C, 2:23059 
CERIUM/MASS SPECTR 


Rare earth pot cor ave by is by isotope dition, 2:22998 
CERIUM/SEPARATI 
tion of some burn-up monitors from the UO2-Al nuclear 
uel, 2:21782 
RIUM/THERMODYNAMIC PROPERTIES 
Transients and specific rates of some reactions of the solvated 
electron with inorganic ions in liquid ammonia investigated by 
nanosecond Pee radiolysis at 23°C, 2:23059 
CERIUM/X-RA ORESCENCE ANALYSIS 
Advantages of x-ray _— analysis for trace elements in 
silicate rocks, 2:2299 
CERIUM {4 DIFFUSION 
Diffusion of fission products in thorium metal, 2:21763 
CERIUM 143/D SION 
Diffusion of fission products in thorium metal, 2:21763 
CERIUM ALLOYS/ENERGY-LEVEL TRANSITIONS 
Inelastic neutron scattering measurements on CeAls and Ceo sTho 
2, 2:22816 (CONF-7 1-P2) 
CERIUM ALLOYS/SPIN-LATTICE RELAXATION 
Inelastic neutron scattering measurements on CeAls and Ceo sTho 
2, 2:22816 (CONF-7 1-P2) 
OXIDES/CRYSTAL LATTICES 
Defect characterization in CeO/sub 2-x/ at elevated temperatures. 
II. Neutron diffraction (900°C), 2:22909 
Deflect characterization in CeO/sub 2-x/ at elevated 
tem tures. I. X-ray diffraction (900 and 1000°C), 2:22908 
CES. ACTIVATION ANALYSIS 
Neutron activation analysis for some nonstoichiometric 
constituents in a large number of natural and synthetic beryl 
samples, 2:22976 
bg hg teen ae COLLISIONS 
Effective charge exchange cross — of the Mg* ion on alkali- 
metal atoms (20 to 1000 eV), 2:23438 
Total charge-transfer cross sections for H*, He *, Hs * He*, N*, 
Nz *, Ne*, Ar*, Kr*, and Xe* incident on Cs (30 to 160 KeV 
ture, breaku: ), 2:23439 
CESI CHING 
Leach behavior of hydrofracture grout incorporating radioactive 
wastes, 2:21857 
CESIUM/SEPARATION PROCESSES 
— -§ _ burn-up monitors from the UO2-Al nuclear 
:21 
ESIUM/X-RAY FLUORESCENCE ANALYSIS 
bay ee of x-ray fluorescence analysis for trace elements in 
silicate rocks, 2:22992 





CESIUM 116/BETA-PLUS DECAY 


CESIUM 116/BETA-PLUS DECAY 
ae! = the delayed proton emitters }*1Ba, °Ba, and Cs, 


2:2 
CESIUM 116/DELAYED PROTONS 
— vd the delayed proton emitters '*1Ba, ®Ba, and '®Cs, 
:23568 


CESIUM 119 
— J the delayed proton emitters '*’Ba, 1!°Ba, and '®Cs, 
:23568 


CESIUM 121 
Deca =! the delayed proton emitters 171Ba, '"°Ba, and '*Cs, 
2:23568 
CESIUM 134/AVAILABILITY 
Potential sources for the radiation treatment of food, 2:21892 
(BNWL-SA-5850) 
CESIUM 134/COST 
Potential sources for the radiation treatment of food, 2:21892 
(BNWL-SA-5850) 
CESIUM 137/AVAILABILITY 
Potential sources for the radiation treatment of food, 2:21892 
(BNWL-SA-5850) 
CESIUM 137/COST 
Potential sources for the radiation treatment of food, 2:21892 
(BNWL-SA-5850 
CESIUM 137/ENVIRONMENTAL TRANSPORT 
Plutonium and americum concentration along fresh water food 
chains of the Great Lakes, U.S.A. General summary of 
progress, 1975-1976, 2:23304 (COO-3568-13) 
be er of '°7Cs through the food chain to man, 2:23295 (HASL- 
10 


) 
CESIUM 137/EXTRACTION CHROMATOGRAPHY 
ee in destructive determination of reactor fuel burnup, 


CESIUM 137/ION EXCHANGE CHROMATOGRAPHY 
Experience in destructive determination of reactor fuel burnup, 


2:21784 
CESIUM 137/PRODUCTION 
Hanford waste encapsulation: strontium and cesium, 2:21854 
CESIUM 137/RADIOACTIVE WASTE PROCESSING 
Hanford waste encapsulation: strontium and cesium, 2:21854 
CESIUM 137/RADIOISOTOPE HEAT SOURCES 
ar 7 source development program, 2:21905 (BNWL- 
CESIUM 137/RADIONUCLIDE MIGRATION 
Diffusion of radioactive isotopes from bitumen into a surrounding 
ion-adsorbing material, 2:21844 (RISO-M-1858) 
CESIUM 137. OLE-BODY COUNTING 
Cesium-137 whole-body content in a normal New Mexico 
ey ar 2:23402 (LA-UR-76-2097) 
CES FLUORIDES/SPIN WAVES 
Dynamics of the onedimensional ferromagnetic chain system 
CsNiFs, 2:22926 (CONF-760601-P2) 
CESIUM NITRATES/CRYSTAL STRUCTURE 
Unusual hydrogen bonds. A neutron diffraction study of the 
hydrogen dinitrate ion, (02 NO.H.ONOz2)’, in cesium hydrogen 
dinitrate, 2:23032 
CESIUM NITRATES/INTERATOMIC FORCES 
Unusual hydrogen bonds. A neutron diffraction study of the 
hydrogen dinitrate ion, (02NO.H.ONO:2), in cesium hydrogen 
dinitrate, 2:23032 
CHARGING MACHINES (REACTOR) 
See REACTOR wy a re MACHINES 
CHARM PARTICLES/DEC. 
Charmed-baryon aaagaiien of Lambda-barzp ¢p fi and 
Lambda-bar7p Pp tit/sup plus-or-minus/ peaks, 2:23499 
Search for forward production of massive states which decay with 
muon emission, 2:23465 
CHARM PARTICLES/ELECTRIC CHARGES 
SU(4) breaking and the new particles: some applications, 2:23520 
RMILAB-Conf-76/72-THY) 
CHARM PARTICLES/MAGNETIC MO 
—— moments of charmed baryons in the quark model, 
CHARM PARTICLES/PARTICLE PRODUCTION 
Search for forward production of massive states which decay with 
muon emission, 2:23465 
CHARM PARTICLES/QUANTUM NUMBERS 
Charmed-baryon interpretation of Lambda-bar7p fp fi and 
Lambda-bar7p fp fi t/su on sa. 2:23499 
CHARM PARTICLES/R E TRAJECTORIES 
Regge spectroscopy of charmed mesons, 2:23511 
CHEMIC L ANALYSIS 


See = ACTIVATION ANALYSIS 
ION MICROPROBE ANALYSIS 
NONDESTRUCTIVE ANALYSIS 
NUCLEAR REACTION ANALYSIS 
X-RAY FLUORESCENCE ANALYSIS 
CHEMICAL ANALYSIS/MEETINGS 
Accuracy in trace analysis: sampling, sample handlin — 
Volume I. Proceedings of the 7th materials ome 
held in Gaithersburg, Maryland, October 7-11, 1974, 22987 
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CHEMICAL EFFLUENTS/REGULATIONS 
Effluent guidelines and standards: onshore segment of the oil and 
gas — point source category. Interim final rule making, 
2:21 
CHEMICAL EXPLOSIONS/BONDING 
Adhesive bonding of TATB/Kel-F 800, 2:23247 tie 
CHEMICAL EXPLOSIONS/DATA PROCESSIN 
Blasting techniques data acquisition and evaluation ia the Ruhr 
coal mining industry district, 2:21597 
CHEMICAL LOSIVES/DETONATIONS 
Effect of a high-energy electron beam on the detonation velocity 
of an aS 2:23246 (UCID-17279) 
CHEMIC. 'LOSIVES/PHYSICAL RADIATION EFFECTS 
Effect of a high-energy electron beam on the detonation velocity 
of an explosive, 2:23246 (UCID-17279) 
ICAL LASERS/EXCITATION 


develop of induced unimolecular decomposition for 
development of visible chemical lasers. Quarterly progress 
rt, 1 August 1976-30 October 1976, 2:23093 (€06-2920-2) 
CHE! ICAL LASERS/GAIN 
Laser-fusion research progress report, January-June 1976, 2:23099 
(SAND-76-035 
CHEMICAL LASERS/RESEARCH PROGRAMS 
So of induced unimolecular decomposition - 
development of visible chemical lasers. Quarterly we 
report, 1 August 1976-30 October 1976, 2:23093 (COO-2920-2) 
Laser-fusion research progress report, January-June i976, 2:23099 
(SAND-76-0357) 
CHEMICAL LASERS/REVIEWS 
Handbook of chemical lasers (Book), 2:23110 
CHEMICAL REACTIONS 
See also HYDROGENATION 
PHOSPHORYLATION 
PHOTOSYNTHESIS 
CHEMICAL REACTIONS/DIAGRAMS 
Discerning Spent) ee of graphs, 2:23013 
CHEMICAL 
Partial fenshoaen ol of coal by direct hydrogenation. Second 
uarterly — report, October-December 1975, 2:21550 
2044-4 


CHEMICAL REACTORS/PERFORMANCE TESTING 
Contact-distributing device for a hydrocracking reactor, 2:21638 
CHEMICAL REACTORS/TEMPERATURE MEASUREMENT 
Contact-distributing device for a hydrocracking reactor, 2:21638 
CHEMICAL REACTORS/TESTING 
Partial liquefaction of coal by direct hydrogenation. Fourth 
quarterly progress report, April-June 1976, 2:21552 (FE-2044- 
10) 


UMINESCENCE/RESEARCH PROGRAMS 
Luminescence process, refractory stabilities, and new and novel 
electronic states: scanning chemical reactions and novel 
products for laser induced isotope separation. Progress ~ EY 
December 1, 1975-November 20, 1976, 2:21748 (CO0-25 9-2) 
CHINON-1 REACTOR/FUEL ELEMENTS 
Review of the metallurgical studies carried out at the CEA on the 
in-service behaviour of the fuel elements of the gas graphite 
, 2:22228 
CHINON-2 REACTOR/FUEL ELEMENTS 
Review of the metallurgical studies carried out at the CEA on the 
in-service behaviour of the fuel elements of the gas graphite 
type, 2:22228 
CHLORIDES/ABUNDANCE 
Convective heat flow in Yellowstone National Park, 2:22063 
CHLORIDES/CORROSIVE EFFECTS 
Program to discover materials suitable for service under hostile 
conditions obtaining in equipment for the gasification of coal 
and other solid fuels. Quarterly progress report, April 1, 1976- 
June 30, 1976, 2:21535 (FE-1784-18) 
CHLORINE/CHEMICAL REACTION KINETICS 
Preexponential ae in surface reactions, 2:23033 
Preliminary kinetics of high-temperature reaction of chlorine and 
steam, 2:23016 as 1-7) 
CHLORINE/PRODUCTION 
—— in the electrochemistry of aqueous solutions, 
CHLORINE/X-RAY EMISSION ANALYSIS 
Nuclear and radiochemical techniques in chemical anal 
— report, June 1, 1975-July 31, 1976, 2:23559 (G00-3126- 


6) 
CHLORINE/X-RAY FLUORESCENCE ANALYSIS 
Advantages of x-ray _— analysis for trace elements in 


CHLORINE COMPOUNDS/ABUNDANCE 
Estimated relative abundance of chlorine nitrate among 
a chlorine compounds, 2:23271 
IONS/MUONIC ATOMS 
Negative-muon capture in ionic compounds and some related 
elements, 2:23436 
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CHLORINE ISOTOPES/ISOTOPE SEPARATION 
Isotope separation using the effect of resonant microwaves on the 
rate of triplet state photochemistry in solids, 2:23038 
CHLORINE OXIDES/ABUNDANCE 
Estimated relative abundance of chlorine nitrate 
stratospheric chlorine com : 
CHLOROPLASTS/BI | 
Fluorescence studies on chloroplast coupling factor, 2:23335 
(LBL-5366) 
CHLOROPLASTS/COUPLING 
Fluorescence studies on chloroplast coupling factor, 2:23335 
(LBL-5366) 
CHROMATOGRAPHY 
See also TON EXCHANGE CHROMATOGRAPHY 
Pressurized, annular chromato h for continuous separations, 
2:23005 (CONF-761115-1(Draft)) 
CHROMIUM/ABSORPTION SPECTROSCOPY 
Atomic absorption spectrophotometry of air filter paper tape 
samples, 2:22999 
CHROMIUM/ACTIVATION ANALYSIS 
Determination of elements in standard material (Bovine Liver 
SRM 1577), 2:22978 
Neutron activation analysis for some nonstoichiometric 
constituents in a large number of natural and synthetic beryl 
samples, 2:22976 
CHROMIUM/CHEMICAL REACTION KINETICS 
Transients and ific rates of some reactions of the solvated 
electron with inorganic ions in liquid ammonia investigated by 
nanosecond pulse radiolysis at 23°C, 2:23059 
CHROMIUM /P’ ILITY 
Permeation and gettering of hydrogen isotopes for CTR 
a a, 2:23853 (SLL-74-0003) 
CHROMIUM/THERMODYNAMIC PROPERTIES 
rates of some reactions of the solvated 
electron with inorganic ions in oy ammonia investigated by 
nanosecond pulse radiolysis at 23°C, 2:23059 
CHROMIUM/X-RAY ON ey yt 
Nuclear and radiochemical tec chemical analysis. 
os report, June 1, 1975-July 31, 1976, 2:23559 (000-3126- 


CHROMIUM/X-RAY FLUORESCENCE ANALYSIS 
Advantages of x-ray fluorescence analysis for trace elements in 
silicate rocks, 2:22992 
CHROMIUM 51/TISSUE DISTRIBUTION 
Instrumentation and data handling. II. Methodology of absolute 
quantitative organ scanning (Spleen scanning using *'Cr-labeled 
erythrocytes), 2:23349 (COO-3521-6) 
CHROMIUM ALLOYS 
See also ALLOY-A-286 
CHROMIUM BASE ALLOYS 
CHROMIUM-NICKEL STEELS 
HAYNES ALLOYS 
INCOLOY ALLOYS 
INCONEL ALLOYS 
STAINLESS STEELS 
CHROMIUM ALLOYS/ELECTRONIC SPECIFIC HEAT 
Effect of electron-electron and electron-phonon interaction 
parameters on the superconducting transition temperature in 
vanadium-based alloys with A15 structure, 2:22870 
CHROMIUM ALLOYS/MECHANICAL PROPERTIES 
Effects of test temperature, strain rate, and thermal exposure on 
the tensile pro of Alloy 600, 2:22832 (HEDL-TME-76-62) 
CHROMIUM AL 'YS/PHYSICAL RADIATION EFFECTS 
Effect of metallurgical variables on void swelling, 2:22888 
(CONF-751164-5) 
CHROMIUM ALLOYS/TRANSITION TEMPERATURE 
Effect of electron-electron and electron-phonon interaction 
parameters on the superconducting transition temperature in 
vanadium-based alloys with A15 structure, 2:22870 
CHROMIUM BASE ALLOYS/MAGNETIC PROPERTIES 
Elementary excitations in some 3d metal alloys, 2:22855 (CONF- 
760601-P2) 
CHROMIUM BASE wrap Fy) ah WAVES 
Neutron scattering study of the spin dynamics and gi form 
factor of chromium (Cr/supo. 98/Mn/sup0.02/), 2:23616 
CHROMIUM COMPOUNDS/CATALYTIC EFFECTS 
Hydrogenation of cyclohexene catalyzed by first row transition 
metal stearates, 2:23045 
CHROMIUM HYDRIDES/ELECTRODEPOSITION 
Material for hydrogen-contained a’ here, 2:22806 
CHROMIUM-MOLYBDENUM /CRACKS 
Examination of a failed transition weld joint and the associated 
base metals (From coal-fired boiler 17 years), 2:22837 
(ORNL-5223) 
CHROMIUM-MOLYBDENUM STEELS/CREEP 
Materials mathematical the rational 


lications and properties of 
- creep equation (2'/, Cr-1 Mo), 2:22836 (ORNL- 


Transients and s 


COAL/ACTIVATION ANALYSIS 


CHROMIUM-MOLYBDENUM STEELS/STRESS CORROSION 
Stress corrosion studies for the Clinch River Breeder Reactor 


steam tor, 2:22282 (GEAP-14118) 
CHRO -NICKEL STEELS 


(Steels containing Cr and Ni; the Ni content is usually 0.5 to 2.0%, 
the Cr content is higher.) 
STAIN: STEEL-304 
See also or yA STEEL-304L 


STAINLESS STEEL-321 
STAINLESS STEEL-347 
CHROMIUM-NICKEL STEELS/STRESS CORROSION 
Intergranular stress corrosion cracking of sensitized chrome-nickel 
steels in boiling water, 2:22880 (ORNL-tr-4272 
CHROMOSO) ABERRATIONS/RADIOINDUCTION 
Effect of continuous intake of tritiated water (HTO) on the liver 
chromosomes of mice, 2:2340: 
CHROMOSOMES/BIOLOGICAL RADIATION EFFECTS 
Effect of continuous intake of tritiated water (HTO) on the liver 
chromosomes of mice, 2:2340: 
ee en 
Separation of po! le oil compounds using high-speed liquid 
Perry oy cama owe to exist e shale oil), 
CLEAN CO) PROCESS/FLOWSHEETS 
Clean Coke rocess development ame. Annual report, 
July 1975-June une 19 6, 2:21522 (FE-1220-15 
er, oe — PROCESS/PROCESS DEVELOPMENT UNITS 
{aay 4 err development studies. Annual report, 
ily 1375 dine une peek yy 6, 2:21522 (FE-1220-15) 
TURAL RADIOACTIV 


ITY 
— ees ve in Clinch River fish, 2:23302 (CONF- 
CLINCH RIVER/RADIOACTIVITY 
ReelOs-a) accumulations in Clinch River fish, 2:23302 (CONF- 
CLINCH RIVER BREEDER REACTOR/FUEL ASSEMBLIES 
Experimental determination of interior subchannel crossflow and 
axial flow in a model of the Clinch River Breeder Reactor fuel 
assembly rod bundle with wire wrap spacers, 2:22268 (CONF- 


761107-4 
CLINCH RIVER BREEDER REACTOR/PRIMARY COOLANT 
CIRCUITS 


Outlet plenum flow stratification studies for the Clinch River 
Breeder Reactor Plant, 2:22269 (CONF-761 107-11) 

CLINCH RIVER BREEDER REACTOR/REACTOR 

INTERNALS 


CRBR outlet plenum mixing studies: suppressor plate and shear 
web tests, 2:22265 (ANL-CT-77-7) 
CLINCH RIVER BREEDER REACTOR/REACTOR SAFETY 
Physics of reactor a. Quarterly report, April-June 1976, 
:22533 (ANL-76-114) 
CLINCH RIVER BREEDER REACTOR/SEALS 
Sodium technology and cover gas seal development programs. 
Quarterly technical progress report, April-June 1976, 2:22256 
(AI-ERDA-13174) 
CLINCH RIVER BREEDER REACTOR/STEAM 
GENERATORS 


Effect of system variables on departure from nucleate boiling in 
the — River Breeder Reactor Plant steam generators, 
2:2231 

Stress corrosion studies for the Clinch River Breeder Reactor 
steam generator, 2:22282 (GEAP-14118) 

CLINTON P ANDERSON MESON PHY. FACILITY 
See LAMPF LINAC 

CLIPPING CIRCUITS 
See PULSE SHAPERS 

CLOUDS 

(Limited to clouds in the earth atmosphere; for interstellar clouds see 
COSMIC DUS Kay. — GASES.) 

CLOUDS/METEORO 
Theoretical study of ne -. of mixed phase cumulus clouds 
see non seg | maritime and continental cloud 
ormation), 2: La a L-SA-5880) 
USTER EMISSIO DEL/FORM YACTORS 
Relativistic form eet ~ clusters with nonrelativistic wave 
functions (Lorentz contraction, dimensional scaling), 2:23489 


AL 

See also BITUMINOUS COAL 
BLACK COAL 
BROWN COAL 
COAL GASIFICATION 
COAL LIQUEFACTION 
LIGNITE 
SOLVENT-REFINED COAL 
SUBBITUMINOUS COAL 

COAL/ACTIVATION ANALYSIS 
Multielement trace analysis of coals, ashes and related materials 
from coal-treatment facilities by instrumental neutron activation 
analysis, 2:22983 





COAL/CARBONIZATION 


Neutron activation analysis spatet to the study of elements 
entering and leaving a coal-fired steam plant (Thomas A. Allen 


Plant at Memphis, Tenn.), 2:22961 
COAL/CARBONIZATI TION 
Clean Coke meg? ENT development studies. Annual report, 
July 1975-June 1976 
AL/CLEANING 


2:21522 (FE-1220-15) 


Modern coal preparation plant of Piast colliery, 2:21605 
COAL/COKING © 
Clean Coke rocess development studies. Annual report, 
July 1975-June une 19 6, 2:21522 (FE-1220-15) 
New methods for the serge “J metallurgical coke and 
reduction from coal, 2:2152 
COAL/CO) STION 
— of tests of a pone TPP-312A boiler fired by gas coal 
ings with fines, 2:2 
mh experimental ~~ of irsha-borodino coal in a 
i eaaen furnace chamber, 2:22127 
Temperature of gases leaving the fire-chamber of a P-57 boiler 
wie bo coal, 2:22146 
COAL/COMBUSTION PROPERTIES 
Effect of pulsation on combustion in fuel beds, 2:21612 
COAL/ ICAL FLOW 
Supercritical as a medium for extracting coal, 2:21560 
COAL/FLUID: BED COMBUSTION 
Fluidized-bed incineration of waste materials, 2:21969 
Gas-solids interactions in the distribution zone of a fluidized bed. 
Phase I. Quarterly report, June 15-September 15, 1976, 2:21611 
(FE-2451-1) 
Noo approach to a fluidized bed steam boiler (21 refs.), 2:21610 
-761107-12) 
coALn GOVERNMENT POLICIES 
Overview of the government's pro 
research and development, 2:21527 
COAL/HYDROGENA' 
HYGAS Process, 2:21526 (CONF-760146-1) 
Method for the hydrogenating extraction of coal (Patent), 2:21545 
Partial liquefaction of coal by direct hydrogenation. First 
quarterly progress report, October 1975, 2:21549 (FE-2044-1) 
Ss liquefaction of coal by direct hydrogenation. Second 
~ uarterly progress report, October-December 1975, 2:21550 


Partial liquefaction of coal by direct hydrogenation. Third 
rae progress report, January-March 1976, 2:21551 (FE- 


in coal conversion, 


Partial lquefaction of coal by direct hydrogenation. Fourth 
uarterly progress report, April-June 1976, 2:21552 (FE-2044- 


COALIN-SITU COMBUSTION 
Cavity detection by means of seismic shear and compressional 
wave refraction techniques. Final report, 2:21539 (TID-27225) 
COAL/MATERIALS DLING 
Partial liquefaction of coal by direct hydrogenation. Second 
ere A aia report, October-December 1975, 2:21550 


COAL/METHYLATION 
Solubilization of coals by reductive alkylation. 1. Methylation of 
coal, 2:21559 
COAL/MICROSTRUCTURE 
Coal microfissuration tests, 2:21616 
COAL/OXIDATION 
Clean Coke process: process development studies. Annual report, 
July 1975-June 1976, 2:21522 (FE-1220-15) 
COAL/PNEUMATIC TRANSPORT 
Air and power requirements for the [underground] vacuum 
transport of crushed coal in horizontal pipelines, 2:21603 
COAL/SOLVENT EXTRACTION 
Coal solubilization in organic environment, 2:21553 
Method ad a hydrogenating extraction of coal oo? 2:21545 
Su ns as a medium for extracting coal, 2:2 
COA /TRANS 
Coal slurry — research and development; oversight 
hearings. Hearings before the Subcommittee on Ener 
Research, Development, and Demonstration (Fossil Fuels) of 
the Committee on Science and —— House of 
Representatives, Ninety-fourth Con, "Second Session, 
Jan 29, 1976. Volume IV, 2:21 
COAL D / CHEMICAL COMPOSITION 
Forecast of methane content in new mines, 2:21586 
State of demethanization technique of Rybnik Coal District 
deposits, 2:21585 
COAL DEPOSITS/CRACKS 
Coal microfissuration tests, 2:21616 
COAL DEPOSITS/DEGASSING 
Coal microfissuration tests, 2:21616 
COAL DEPOSITS/EXPLORATION 
Horizontal boreholes exploration of carboniferous rock, 2:21573 
COAL DEPOSITS, OLOGY 
Eolian ‘sandy — and associated sediments from the Miocene 
of the lower e Basin, Western Germany, 2:21572 
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COAL DEPOSITS/MAPS 
Geologic map and coal and oil resources of the Canaan Creek 
Quadrangle, Garfield County, Utah, 2:21568 
Geologic map and coal resources of the Ranchester gle, 
—— unty, Wyoming, and Big Horn County, Montana, 
COAL DEPOSITS/STRATIGRAPHY 
Eolian ‘sandy li; — ite’ and associated sediments from the Miocene 
of the lower Basin, Western Germany, 2:21572 
COAL DEPOSITS/WELL LOGGING 
—_— of geophysical well logging to coal mining operations, 


os EXTRACTS/DISTILLATION 
nny as a medium for extracting coal, 2:21560 
/GRAIN SIZE 
“Gpaaiaion of dewatering of smalls and fines of less than 10 mm 


grain size, 2:21 

COAL FINES/INTRATRACHEAL ADMINISTRATION 

Relationships between the oxiproline concentrations in the lungs 
and the lung weight, the silicic acid and aluminium 
concentrations and the dust dose after repeated intratracheal 

colleen of coal dust in a long-term study with rats, 2:21617 

GAS/ANAEROBIC DIG: ON 
Fuel gas production via bioconversion, 2:21950 

COAL GAS/GAS COOLING 
Processing of coke oven a Primary gas cooling, 2:21525 

COAL GAS/SCRUBBIN 
Progress on the A.G.A.-supported research on coal gasification, 

2:21531 (CONF-7510149-1) 
COAL GASIFICATION 
See also BI-GAS PROCESS 
HYGAS PROCESS 
KOPPERS-TOTZEK PROCESS 
LURGI PROCESS 
WINKLER PROCESS 
Fundamentals of coal gasification, 2:21540 
Method for the hydrogenating extraction of coal (Patent), 2:21545 
Surface structure and mechanisms of gasification catalyst 
oe ee Quarterly report, May-July 1976, 2: 21336 (FE- 

COAL GASIFICATION/CHEMICAL REACTORS 
Free-fall dilute-phase hydrogasification of coal (900°C and 1000 

psiq), 2:21530 (CONF-761016-3) 

COAL GASIFICATION/COMPARATIVE EVALUATIONS 
Coal research. II. Gasification faces an uncertain future, 2:21546 
Gasification and generation of electricity, 2:21544 

COAL GASIFICATION/ENVIRONMENTAL EFFECTS 
Balanced program plan. Volume 4. Coal conversion, 2:21564 

(ERDA-116(Vol.4)) 
Coal conversion: description of technologies and necessary 
biomedical and environmental research, 2:21565 (ORNL-5192) 

COAL GASIFICATION/FLUIDIZED BED 
Heat transfer in a fluidized countercurrent bed. Interim report, 

August-October 1976, 2:21537 (FE-2231-2) 
COAL GASIFICATION/FORECASTING 
letable resources, 2:22676 
GASIFICATION/FUEL FEEDING SYSTEMS 
Heat transfer in a fluidized countercurrent bed. Interim report, 
August-October 1976, 2:21537 (FE-2231-2) 
COAL GASIFICATION/GOVERNMENT POLICIES 
— of the government's programs in coal conversion, 
h and development, 2:21527 
a \L-GASIFICATIO /HEALTH 
gram plan. Volume 4. Coal conversion, 2:21564 
BAERDAL 116(Vol 4)) 
Coal conversion: description of technologies and necessary 
biomedical and environmental research, 2: rind —_— 5192) 

COAL GASIFICATION/IN-SITU GASIFICATI 

Underground gasification of coal: a National Coal Boerd 
reappraisal, 1976 (Book), 2:22653 

COAL GASIFICATION/PROCESS DEVELOPMENT UNITS 

Advanced coal gasification system for electric power generation. 
Research and development report No. 81. Interim report No. 4, 
July 1, 1975-June 30, 1976, 2:21534 (FE-1514-53) 

COAL GASIFICATION/RESEARCH PROGRAMS 
Coal research. II. Gasification faces an uncertain future, 2:21546 
Current activities in coal gasification R and D, 2:21528 (CONF- 


760581- ae aia 
gress on the A.-supported research on coal gasification, 

2:21531 (CONF-7510149-1) 

a development, 1976 (American Gas Association), 

COAL GASIFICATION/REVIEWS 

Advanced gasification technologies, 2:21543 

Coal : a contribution to the supply of energy and raw 
materials, 2:21547 

= <i in coal gasification R and D, 2:21528 (CONF- 








MAY 15, 1977 


COAL GASIFICATION/SIMULATION 
a nec fey ein of coal conversion 


processes using reference 
Tune 13-September 12, 
1978 7 221538 8 FE ee Septem 


COAL GASIFICATION/TECHNOLOGY ASSESSMENT 
letable resources, 2:22676 
COAL GASIFICATION PLANTS/MATERIALS 
Pongiaee Se Cicer Te ee eae ie 
conditions obtaining in equipment for the gasification o' 
and other solid fuels. Quarterly progress report, April 1, 1976- 
June 30, 1976, 2:21535 (FE-1784.18) 
COAL INDUSTRY 
Coal industry of the Ukranian SSR in the ninth five-year plan 


a, 2:21576 

peed “4 the economic recession on the European coal industry, 
Perspectives in Iowa coal (80 refs. cited), 2:21567 (IS-ICP-8) 
Technical progress in the coal industry of the Soviet Union in the 


ninth five-year plan 2:21575 
COAL INDUSTRY /HEALTH HAZARDS 


Exposure to —— emissions: occupational safety and health 
COAL INDUSTRY/SOCIO-ECONOMIC FACTORS 
Coastal energy impact a qualifications for state and local 
‘overnments, 2:2261 
COAL LIQUEFACTION/CHEMICAL REACTORS 
.“- » dare progres of coal by direct hydrogenation. F 
report, October 1975, 2:21549 (FE 2044-1) 
faction on of coal by direct hy ack m. Third 
— progress report, January-March 1976, 2:21551 (FE- 


Partial liquefaction of coal by direct hydro; m. Fourth 
eouny progress report, April-June 1976, 2 21552 (FE-2044- 


COAL LIQUEFACTION/ENVIRONMENTAL EFFECTS 
Balanced program plan. Volume 4. Coal conversion, 2:21564 
(ERDA-116(Vol.4)) 
Coal conversion: description of technologies and necessary 
biomedical and environmental research, 2:21565 (ORNL-5192) 
COAL LIQUEFACTION/EUROPEAN COMMUNITIES 
— of — European Community to promote the liquefaction of 
2:21555 
COAL a ee eee 
eo of coal by direct hydrogenation. First 
Nar: TER ACTI rogress report, October 1975, 2:21549 (FE-2044-1) 
Co. Lot ACTION/FORECASTING 
Depletable resources, 2:22676 
COAL LIQUEFACTION/GOVERNMENT POLICIES 
Overview of the government's — in coal conversion, 
research and development, 2:21527 
COAL LIQUEFACTION/HEALTH HAZARDS 
Balanced program plan. Volume 4. Coal conversion, 2:21564 
(ERDA-116(Vol.4)) 
Coal conversion: a of technologies and necessary 
biomedical and environmental research, 2:21565 (ORNL-5192) 
COAL rey maar aad epee 
Material considerations — 2:21556 


COAL LIQUEFACTION/PLA 
Partial liquefaction of coal by direct asi tion. Second 
uarterly progress report, October-December 1975, 2:21550 


COAL LIQUEFACTION/RECOMMENDATIONS 
Coal solubilization in organic environment, 2:21553 
COAL LIQUEFACTION/REVIEWS 
Fundamentals of coal liquefaction, 2:21554 
COAL LIQUEFACTION/SIMULATION 
Systems studies of coal conversion processes using a reference 
simulator. Quarterly progress report, June 13-September 12, 
1976, 2:21538 (FE-2275-3) 
COAL LIQUEFACTION/TECHNOLOGY ASSESSMENT 
letable resources, 2:22676 
COAL LIQUIDS/FILTRATION 
Filtration process and equipment studies for coal liquefaction 
—_ Quarterly report, June-August 1976, 2:21548 (FE- 
-20) 
COAL MINERS/HEALTH HAZARDS 
Bureau research finds better ways to reduce dust and improve 
ventilation, 2:21594 
COAL MINERS/SAFETY 
Bureau research finds better ways to reduce dust and improve 
ventilation, 2:21594 
COAL MINES/DUSTS 
Ventilation aspects of dust control, 2:21579 
COAL MINES/FIRE HAZARDS 
ee a nitrogen, 


COAL MINES/HAZARDS 
Forecast of methane content in new mines, 2:21586 


COATED FUEL PARTICLES/AMOEBA EFFECT 


COAL MINES/LIGHTING SYSTEMS 
Il coal mines. Coal mine health and 


/METHANE 
Forecast of methane content in new mines, 2:21586 
COAL MINES/PRODUCTIVITY 

Coal mining industry of the USSR in 1975, 2:21601 

Systematic ex of ‘Heinrich Robert’ co! 

output of 1 aoe 2:215 

COAL MINES/ROCK MECHANICS 

ae and stress relief measures during gateroads driving, 
COAL MINES/ROOFS 

Extraction of lower layers of high flat seams with artificial 
of gob rocks, 2:21584 
COAL 


Extraction of lower layers of high flat seams with artificial 
of gob rocks, 2:21584 
ae ICTURAL 


| f highly efficien urfaces of coal 
les - yout o} ly t si re) mines 
“OSH Bots 
MINES, RTS 
fou agin ne it Japan With shield Supports lined 
experience in Japan wi su in inc 
\ MINES/VENTILATIO! 
COAL TION 
<a ed ventilation problems in mechanical road drivage, 
Bureau research finds better ways to reduce dust and improve 
ventilation, 2:21594 
Ventilation aspects of dust control, 2:21579 
COAL MINES/WASTE MANAGEMENT 
Utilization of coal mine refuse in highway embankment 
construction (Pennsylvania), 2:21562 
COAL MINING 
See also SURFACE MINING 
UNDERGROUND MINING 
Aqieae of geophysical well logging to coal mining operations, 
Kuzbass in the struggle for scientific and technical progress 
(USSR), 2:21581 
COAL MINING/DATA PROCESSING 
Blasting techniques data acquisition and evaluation of the Ruhr 
coal mining industry district, 2:21597 
COAL MINING/ECONOMICS 
Technology and use of low-rank coals in the U.S.A. 
power a usage), 2:21566 (CONF-760495-1) 
COAL MINING/ENVIRONMENTAL EFFECTS 
Perspectives in Iowa coal (80 refs. cited), 2:21567 (IS-ICP-8) 
COAL MINING/FLOOD CONTROL 
Securing main winding shaft after successful drainage, 2:21593 
COAL MINING/FO ‘ASTING 
Perspectives in Iowa coal (80 refs. cited), 2:21567 (IS-ICP-8) 
COAL MINING/HAZARDS 
Coal microfissuration tests, 2:21616 
Methane hazard control and measuring instruments in Rybnik 
Coal District mines, 2:21587 
COAL MINING/LAND RECLAMATIO 
Perspectives in Iowa coal (80 refs. roy 2:21567 (IS-ICP-8) 
COAL MINING/MINING EQUIPMENT 
Coal face with caving worked to dip in a 3 to 4 meter thick seam, 
2:21595 
Results of the ninth page peewee of coal 
machine-building (USSR), 2:21578 
COAL MINING/SAFETY 
State of demethanization technique of Rybnik Coal District 
its, 2:21585 
COAL ARATION/OPTIMIZATION 
Optimization of dewatering of smalls and fines of less than 10 mm 


ait size, 2:21608 
PREPARATION PLANTS/DESIGN 
Modern coal tion plant of Piast colliery, 2:21605 
COAL PREP TION PLANTS/ELECTRICAL EQUIPMENT 
Modern coal i lant of Piast colliery, 2:21605 
COAL PREP TION PLANTS/FLOWSHEETS 
Lonel eee plant: a modern coal , 2:21606 
COAL- MHD GENERATORS/COMBU 
CDIF combustor design, 2:22683 (TID-27143) 
COASTAL WATERS, POLLUTION 
Exchange studies in the Kiel Bight, 2:23308 (BMFT-FB-M-75-05) 
COATED FUEL PARTICLES 
i  romeaame= edbgatecpmac ong: 1 legate 
cycle high-temperature gas reactor, 2:22232 
eo ty a fissile hts for HTGR fuel recycle, 2:22221 
(e) 


to a daily 


( 
COATED FUEL PARTICLES/AMOEBA EFFECT 

Migration of ThO: kernels under the influence of a temperature 
gradient, 2:22211 (GA-A-14058) 





COATED FUEL PARTICLES/CHEMICAL DECLADDING 


COATED FUEL PARTICLES/CHEMICAL DECLADDING 
Process for oe a silicon carbide from coated fuel particles 
(Patent), 2:21776 
COATED FUEL PARTICLES/PHYSICAL RADIATION 
EFFECTS 


Calculation of irradiation-induced stresses in restrained pyrolytic 
carbons, 2:22233 
Mechanical behavior of BISO coated fuel icles durin — 
irradiation, I and II (HTGR), ¥- 22210 Ait -A-14052) 
COATED FUEL PARTICLES/PR' 
Production of fuel kernels for cicb-tivaesetase reactor fuel 
elements, 2:21764 
COATED FUEL PARTICLES/STRESSES 
Calculation of irradiation-induced stresses in restrained pyrolytic 
carbons, 2:22233 
COATED FUEL PARTICLES/TESTING 
Determination of defective —— fraction in HTGR fuels, 
2:22218 (ORNL/TM-5483) 
COATING (SURFACE) 
See SURFACE COATING 
COATINGS 
See also PAINTS 
VARNISHES 
COATINGS/COST 
Review of world experience and properties of materials for 
encapsulation of terrestrial ees arrays. Final report, 
2:21985 (ERDA/JPL/954328-76/4) 
COATINGS/PHYSICAL PROP 
Review of world experience and properties of materials for 
encapsulation of terrestrial = arrays. Final report, 
2:21985 ae 8-76/4) 


COBALT/ABSORPTIO ECTROSCOPY 
Atomic vag es oo paint se of air filter paper tape 


i 2 
COBALT/CHEMICAL REACTION KINETICS 
Transients and specific rates of some reactions of the solvated 
electron with inorganic ions in liquid ammonia investigated by 
nanosecond pulse radiolysis at 23°C, 2:23059 
COBALT/THERMOD YYNAMIC PROPERTIES 
Transients and specific rates of some reactions of the solvated 
electron with inorganic ions in liquid ammonia investigated by 
nanosecond pulse radiolysis at 23°C, 2:23059 
COBALT/X-RAY FLUORESCENCE A: ANALYSIS 
Advantages of x-ray fluorescence analysis for trace elements in 
silicate rocks, 2:22992 
COBALT 56/BETA-PLUS DECAY 
= ne invariance in the beta decay of **Co, 
COBALT 58/BETA-PLUS DECAY 
Nuclear and radiochemical techniques in chemical analysis. 
— report, June 1, 1975-July 31, 1976, 2:23559 (COO-3126- 


COBALT 58/ELECTRON CAPTURE DECAY 
Nuclear and radiochemical techniques in chemical analysis 
oon report, June 1, 1975-July 31, 1976, 2:23559 (000-3126- 


COBALT 60/AVAILABILITY 
Potential sources for the radiation treatment of food, 2:21892 
(BNWL-SA-5850) 
COBALT 60/COST 
Potential sources for the radiation treatment of food, 2:21892 
(BNWL-SA-5850) 
COBALT ALLOYS 
See also HAYNES ALLOYS 
COBALT ALLOYS/PHYSICAL RADIATION EFFECTS 
Effects of precipitation on electron displacement damage in FCC 
alloys: copper alloys with random and modulated 
microstructures (Cu-Co; Cu-Ti), 2:22898 
COBALT COMPOUNDS/CATALYTIC EFFECTS 
Hydrogenation of cyclohexene catalyzed by first row transition 
metal stearates, 2:23045 
COFFINITE/NATURAL OCCURRENCE 
— of uraninite rg — accumulations to the 
ematite-pyrite interface in sandstone-type deposits, 2:21700 
COHERENT IATION/OPTICAL FILTERS 
Coherent opt tical filter methods and applications in microscopy, 
2:23627 ( aa” 
COKE/PRODUCTION 
Clean Coke process: process development studies. Annual report, 
July 1975-June 1976, 2:21522 (FE-1220-15) 
Importance of coal in the steel industry of South-Africa 
tapegen bed the grades of coal available, 2:21615 
COKE/ST. 
Exposure to coke oven emissions: occupational safety and health 
standards, 2:21619 
COKE-OVEN GAS 
See COAL GAS 
COLD PLASMA/ELECTROMAGNETIC RADIATION 
Investigation in the region of the lower hybrid resonance on a 
plasma of high ionic mass, 2:23723 
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COLLECTIVE ACCELERATORS/REVIEWS 
Particle acceleration by collective effects, 2:23192 (LBL-5536) 
COLLECTRONS 


See SELF-POWERED NEUTRON DETECTORS 
COLLISIONAL PLASMA/MAGNETOHYDRODYNAMICS 
Self-consistent time-d dent MHD toroidal flow with finite 
resistivity and viscosity, 2:23688 (IPP-6/138) 
COLLISIONAL PLASMA/ROTATION 
Rotational motion of a collisional plasma cylinder in radial electric 
and axial magnetic fields, 2:23697 
COLLISIO PLASMA/BUMP-IN-TAIL INSTABILITY 
Sin oat saturation of the bump-on-tail instability, 2:23705 


( 97-16 
COLLISIONLESS PLASMA/ELECTRON PLASMA WAVES 
Propagation of electronic longitudinal modes in a truncated 
axwellian plasma, 2:2373 
COLLISIONLESS PLASMA/PLASMA WAVES 
Propagation of magnetodynamic waves into a collisionless current 
layer, 2:23729 
“Quantum effects of peeudoparticle sie, 2:23539 
tum effects 0! oparticle size, 2: 
COLORADO/OIL SHALE DEPOS POSITS 
Preliminary geologic = shale yield histo 
stratigraphic sections, Long Point Quadrangle, Gerfield County, 
Colorado, 2:21685 
COLORADO/URANIUM DEPOSITS 
Economic geology of uranium deposits in the Ralston Creek area 
Jefferson County, Colorado, 2:21692 (RME-1077) 
COLUMBIA RIVER/TRANSPORTATION Peo pal 
Effects on Hanford Works of a navigation channel in 
Columbia River (Considerations in 1958), 2:23857 HW. 55950) 
Effects on Hanford Works of a navigation channel in the 
Columbia River (Considerations in 1959), 2:23858 (HW- 
ae 
COLUMB 


See NIOBIUM 
COMBINED-CYCLE POWER PLANTS/DESIGN 
Advanced coal gasification system for electric power generation. 
Research and development report No. 81. Interim report No. 4, 
July 1, 1975-June 30, 1976, 2:21534 (FE-1514-53) 
COMBINED-CYCLE POWER PLANTS/EFFICIENCY 
Analysis of J oan properties of a steam power unit with a 
ine set, 2:22101 
COMBI SCYCLE POWER PLANTS/GAS TURBINES 
New gas turbines could provide fuel benefits (Advanced systems 
for aby cn mat fuels), 2:22666 
COMBUSTION/COMPARATIVE EVALUATIONS 
— fuel derivatives from municipal solid wastes, 
COMBUSTORS/DESIGN 
Advanced coal gasification system for electric power generation. 
— and development report No. 81. Interim report No. 4, 
ro fe 1, 1975-June 30, 1976, 2:21534 (FE-1514-53) 
conftt Amy oped design (For coal-fired MHD generator), 2:22683 
BUSTORS/TESTING 
aa coal gasification system for electric power generation. 
ge and development report No. 81. Interim report No. 4, 
July 1, 1975-June 30, 1976, 2:21534 (FE-1514-53) 
{CIAL BUILDINGS/AIR CONDITIONING 
Installation of an air-conditioning system in an existing department 
store, 2:22717 
COMMERCIAL BUILDINGS/ENERGY CONSERVATION 
Energy Conservation Act of 1976. Hearings before the Committee 
on Commerce, United States Senate, Ninety-fourth Con 
Second Session on S. 2932, February 25 and 26, 1976 
trae in residential, commercial, and industrial sectors), 
COMMERCIAL BUILDINGS/SPACE HEATING 
Efficient use of energy and dual-source heating in a supermarket: 


° ph ey, 2:22608 
COMMON /COAL INDUSTRY 
zal 4 the economic recession on the European coal industry, 
Ligni ig energy source with long-term economic 
Siabilitys 21588 
COM: MON 1 MARKET/COAL MINING 
— coal a a stocks grow. Highest shift output in 
Lorraine, 
COMMON MARKET/ENERGY CONSUMPTION 
=. of the economic recession on the European coal industry, 
COMMON MARKET/ENERGY POLICY 
National interests and international cooperation in the energy 
sector, 2:22645 
COMPOSITE MATERIALS 
See also SUPERCONDUCTING COMPOSITES 
as adel pilected aliens aan wae 
shear strength of select esives (epoxy, varnish, e 
cloth) in nh nitrogen and at room anpuenen, 21a 
ORNL/TM-56 
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COMPOSTING/COMPARATIVE EVALUATIONS 
ae alternative fuel derivatives from municipal solid wastes, 
COMPOUND PARABOLIC CONCENTRATORS/COST 
Solar process heat from concentrating flat-plate collectors, 
2: 22034 (LA-6597-MS) 
COMPOUND PARABOLIC CONCENTRATORS/EFFICIENCY 
Solar process heat from concentrating flat-plate collectors, 
2:22034 (LA-6597-MS) 
COMPOUND PARABOLIC CONCENTRATORS/ 
PERFORMANCE 
Solar process heat from concentrating flat-plate collectors, 
2:22034 (LA-6597-MS) 
MPOUND-NUCLEUS REACTIONS/CROSS SECTIONS 
Fluctuations of effective cross sections in a unitary theory, 2:23596 
COMPUTER CALCULATIONS/ERRORS 
Statistical study of the errors in the arithmetic of computers; 
—— to the monitoring of the results of numeric 
orithms, 2:23880 (ORNL-tr-4220) 
COMPUTER CODES/A CODES 
Core heatup and ee release from an HTGR core in an 
a accident (AYERM code), 2:22548 (LA-NUREG-6499- 


COMPUTER CODES/B CODES 
BLAST: a digital —— program for the dynamic simulation 
of the high tempera 7 cooled reactor reheater-steam 
enerator oonie 2 2: wens — M-38) 
COMPUTER CODES/F 
Four-D propagation code ie fer bi high-energy laser beams: a user's 
manual, 2:23100 (UCID-1721 
COMPUTER CODES/G CODES 
GEOTERM: a geothermometric computer program for hot- 


spring pron 2:22076 
poledous documentation of GEARBI: solution of ODE systems 
with block-iterative treatment of the Jacobian (For stiff systems, 
- io for large computers like CDC 7600), 2:23874 (UCID- 
14 
Review and development of aerosol anal methods. Liquid 
Metal Fast Breeder Reactor Program (LMFBR; GALP come, 
2:22541 (GEAP-14147) 
COMPUTER CODES/H CODES 
Effects of atmospheric tote on energy utilization and 
conservation (Space heating energy = modeling; Program 
HEATLOAD), 2:22698 (COO-1340-52 
COMPUTER CODES/L CODES 
LARC-1: a Los Alamos release calculation pro; for fission 
product pad HTGRs during the LOFC accident, 
2:22550 (LA- ‘G-6563-MS) 
COMPUTER CODES/O CODES 
User’s manual for ODDBALL, ORMAK device data base 
analyzing Lukasiewicz language, 2:23654 (ORNL/CSD/TM- 
24 


COMPUTER CODES/S CODES 
Input instructions for SADCAT (Structural Analysis for 3-D Core 
Assembly Transients), 2:22435 (ANL-8104(Suppl.)) 
COMPUTER CODES/W CODES 
WASP2: a FORTRAN-IV computer program for calculating 
water properties used in reactor safety analysis (LWBR 
coe ae ——_ 2:22561 (WAPD-TM- 1211) 


Oe of graphics in ae dimensional structural analysis of solids, 
2:23871 (SAND-76-9188) 
COMPUTER GRAPHICS/MANUALS 


CRYSNET manual. Informal report (Hardware and software of 
omens om network), 2:23863 (BNL-21714) 
MPUTER fe) UIPMENT INTERFACES 
Controlling transactions between distributed computer resources, 
2:23878 (UCRL-78282) 
Controlling transactions between distributed computer resources, 
COMPUTER NETW*' aoa tay oe 
Feasibility study of networks. Pr 
December 14, 1976 (ARPA 
Monitor of distributed data systems (MODDS). Part 1. Digest of 
functional tions, 2:23872 (UCID-17314(Pt.1)) 
COMPUTER ORKS/MANUALS 
report (Hardw 
crystallo; uting network), 2:23863 (BNL-21714) 
COMPUTER TWOR 'S/PLANNING 
LASL integrated computer network (Includes author's view of 
2321) 
MPUTERS 
See also CDC COMPUTERS 
DIGITAL COMPUTERS 


Computer interfacing at LASL, 2:23867 (LA-UR-76-2502) 

2:23879 (UCRL-78282(Rev.1)) 
ae 15, 1976- 
x = port —- 
COMPUTER NETWORKS/MANAG 

CRYSNET —S Informal are and software of 

the future for computers and networks), 2:23866 (LA-UR-76- 
HYBRID COMPUTERS 


PDP COMPUTERS 
COMPUTERS/COMMUNICATIO 


Distributed ity compu ci, 2:23876 (UCRL-77800) 
COMPUTERS/DATA computing rte 


Block transfers in CAMAC systems, 2: "23241 (TID-26618) 
COMPUTERS/EQUIPMENT ACES 
Short > tion of the CAMAC parallel highway interface 
te des 23233 (TID-26618) 
. 73237 CIID 26ei8 ‘Sean CAMAC and small 
ome uters, 
NCRETES 


See also PRESTRESSED CONCRETE 
CONCRETES/CHEMICAL REACTIONS 
Reactions of sodium with various concretes and concrete 
materials, 2:22544 (HEDL-SA-1118) 
CONCRETES/CREEP 
Creep of concrete under various reer moisture, and 


| conditions, 2:22389 (CONF-761036-1) 
CONCRETES/ DECOMPOSITION 


Light water reactor safety een program. Quarterly report, 
anuary-March 1976 (Molten core-concrete interactions; steam 


explosions), 2:22557 (SAND-76-0369) 
CONCRETES/LEACHING 


Tritium ve 4 a. Progress report No. 8, April-June 
1976, 2:21833 (BNL- 
CONDENSATION (VAPOR) 
See VAPOR CONDENSATION 
CONDENSERS 
See also STEAM CONDENSERS 
CONDENSERS/EFFICIENCY 
Analysis of the efficiency of a single-component condensation 
injector with a small-size diffuser neck, 2:22128 
IRMAL INVARIANCE/WEYL UNIFIED THEORY 
Broken Weyl symmetry (Gauge model, coupling, Higgs field), 
2:23530 (COO-3285-29 
CONGO DEMOCRATIC REPUBLIC 
See ZAIRE REPUBLIC 
CONSERVATION (RESOURCE) 
See oe CE CONSERVATION 


INTAINERS 
See also CALANDRIAS 
PRESSURE VESSELS 
CONTAINERS/CORROSION 
Stabilization — a of solidified high-level radioactive 

wastes, 2:2 
CONTAINMENT BUILDINGS/DOORS 
Double-door mechanism (Patent), 2:22397 
CONTAINMENT SHELLS 


Device for protecting the dome of a nuclear reactor containment 
shell (Patent), 2:22565 
CONTAINMENT SHELLS/WELDED JOINTS 
Experiences in welding the outer sealing skin of weather resistant 
steel of a reactor containment, 2:2280 
CONTAINMENT SY; / PRESSURE SUPPRESSION 
BWR Mark I pressure suppression pool dynamics studies, 2:22560 
(UCRL-78830) 
CONTROL ELEMENTS/STANDARDS 
Absorber pin boron carbide pellet, 2:22333 (RDT-E-6- 
30T(Rev.)(9-76)) 
Control rod absorber pin for liquid metal fast reactors, 2:22332 
Awe Ls oad )(9-76)) 
CONTROL EQUIPM 
See also FLOW REGU ULATORS 
HYDRAULIC CONTROL DEVICES 
SERVOMECHANISMS 
SPEED REGULATORS 
CONTROL EQUIPMENT/AUTOMATION 
Analysis of an operational oilfield supervisory control system, 
2:21632 
CONTROL ROD DRIVES 
Control rod drive (Patent), 2:22487 
CONTROL RODS 
See CONTROL ELEMENTS 
CONTROL SYSTEMS 
(For automated processes including feedback.) 
See also ON-LINE CONTROL SYSTEMS 
REACTOR CONTROL SYSTEMS 
CONTROL SYSTEMS/CAMAC SYSTEM 
S of CAMAC: status and outlook, 2:23242 (TID-26618) 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
CONVERSION (NUCLEAR FUEL) 
conta NUCLEAR FUEL CONVERSION 


ve ao a en eed ie cnetens a coolant eee. ) 


“Kae for the rene and recovery of particles of 
petroleum from gas streams, 2:21644 





COOLERS 


ILERS 
See HEAT EXCHANGERS 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING TOWERS 
Cooling tower (Patent), 2:22099 
COOLING TOWERS/ECONOMICS 
Effect of water treatment on the comparative costs of evaporative 
and dry cooled power plants, 2:22391 (COO-2580-1) 
COOLING TOWERS/ENVIRONMENTAL EFFECTS 
Are cooling towers a burden to the environment, 2:22143 
COOLING TOWERS/VAPOR SEPARATORS 
Aerodynamic design of cooling tower drift eliminators, 2:22100 
COPEPODS/FEEDING 
Grazing in juvenile stages of some estuarine calanoid copepods 
ore tonsa, A. clausi, Eurytemora affinis), 2:23330 (ORO- 
8 
COPPER/ABSORPTION SPECTRA 
Transients and specific rates of some reactions of the solvated 
electron with inorganic ions in liquid ammonia investigated by 
nanosecond pulse radiolysis at 23°C, 2:23059 
COPPER/ABSORPTION SPECTROSCOPY 
Atomic absorption spectrophotometry of air filter paper tape 
samples, 2:22999 
Determination of gold, silver and cobalt in aluminium by flameless 
atomic absorption spectroscopy, 2:23001 
COPPER/ACTIVATION ANALYSIS 
Determination of elements in standard material (Bovine Liver 
SRM 1577), 2:22978 
Search for accuracy in activation in activation analysis of trace 
elements in different matrices (Neutrons), 2:22968 
COPPER/CHEMICAL REACTION KINETICS 
Transients and specific rates of some reactions of the solvated 
electron with inorganic ions in liquid ammonia investigated by 
nanosecond pulse radiolysis at 23°C, 2:23059 
COPPER/D STATES 
Evidence for D-orbital-directed x-ray photoemission, 2:23612 
COPPER/ELECTRODEPOSITED COATINGS 
Material for hydrogen-contained atmosphere, 2:22806 
COPPER/ELECTRODEPOS POSITION 
Method for the pen copper-plating of niobium (Patent), 
2:22803 


COPPER/PHOTOELECTRON SPECTROSCOPY 
Evidence for D-orbital-directed x-ray photoemission, 2:23612 
COPPER/PROTON REACTIONS 
Measurement of the coherent dissociation reaction 
p+Ayieldspzi tp VA, 2:23476 
COPPER/REFLECTIVITY 
Progress in neutron monochromator development at the Institut 
Laue-Langevin, 2:22934 (CONF-760601- P2) 
COPPER/THERMODYNAMIC PROPERTIES 
Transients and specific rates of some reactions of the solvated 
electron with inorganic ions in ~ ng ammonia investigated by 
nanosecond pulse radiolysis at 23°C, 2:23059 
COPPER/X-RAY FLUORESCENCE ANALYSIS 
Advantages of x-ray fluorescence analysis for trace elements in 
silicate rocks, 2:22992 
COPPER 65 TARGET/CARBON 12 REACTIONS 
Research in nuclear chemistry. Annual progress report, September 
15, 1975-December 31, 1976, 2:23580 (COO-3246 16) 
COPPER ALLOYS 
See also porto BASE ALLOYS 
INEL 


COPPER ALLOYS/MAGNETIC MOMENTS 
Polarized neutron study of ferromagnetic Ni-Cu alloys: Evidence 
for a magnetic environment effect (19.8, 29.6, and 52.5 at % Cu 
at 4.2K), 2:22877 
COPPER ALLOYS/NEUTRON DIFFRACTION 
Polarized neutron study of ferromagnetic Ni-Cu alloys: Evidence 
for a magnetic environment effect (19.8, 29.6, and 52.5 at % Cu 
at 4.2K), 2:22877 
COPPER ALLOYS/PHASE TRANSFORMATIONS 
Optical diffraction from lattice images of alloys, 2:22822 
COPPER BASE ALLOYS 
See also BRASS 
COPPER BASE ALLOYS/PHYSICAL RADIATION EFFECTS 
Effects of precipitation on electron displacement damage in FCC 
alloys: copper alloys with random and modulated 
microstructures (Cu-Co; Cu-Ti), 2:22898 
COPPER BASE ALLOYS/SPIN-LATTICE RELAXATION 
Investigation of spin dynamics of dilute magnetic alloys by diffuse 
neutron scattering, 2:22858 (CONF-7 760601-P2) 
COPPER COMPLEXES/ELECTRONIC STRUCTURE 
Concerning the thermochromic mechanism of copper(II) and 
nickel(II) complexes of N,N-diethylethylenediamine, 2:23029 
COPPER COMPLEXES/ENERGY-LEVEL TRANSITIONS 
Concerning the thermochromic mechanism of copper(II) and 
nickel(IT) complexes of N,N-diethylethylenediamine, 2:23029 
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COPPER COMPOUNDS/CATALYTIC EFFECTS 

Hydro; daa. pens of a catalyzed by first row transition 

stearates, 2:2 

COPPER HYDRIDES/ INTERATOMIC FORCES 

ae calculations for H in metal clusters, 2:22907 (SAND- 
COPPER S IES/THERMOELECTRIC PROPERTIES 

——e materials evaluation program. Quarterly technical 

rt No. 46 (N-type GdSe/sub x/; P-type TPM-217 ((Cu, 


conte ), 2:22945 -2473-0422(Draft)) 
ES/CRYSTAL GROWTH 


SS backscattering stud - ot a A, formation on CdS, 2:21992 

CORDOVA QUAD 
See QUAD CITIES-1 REACTOR 

CORDOVA QUAD CITIES-2 REACTOR 
CORE CATCHERS 47" 
Supporting structure for fast nuclear reactor cores (Patent), 

on 

:22308 


CORE FLOODING SYSTEMS 
Thermal and hydraulic response of the Semiscale Mod-1 core 
durin; = oe et feed reflood tests (PWR), 2:22559 (TREE- 


CORROSION RE SISTANT ALLOYS/PERFORMANCE 
Durability of containers for storing solidified radioactive wastes 
(Cor-Ten A), 2:21842 (DP-MS-76-66) 
COSMOLOGY/HIGGS MODEL 
Induced cosmological constant expected above the phase 
= restoring the broken symmetry, 2:23421 


See UNIVERSE 
'UNTERS 


(RADIATION) 
See RADIATION DETECTORS 
COVERINGS/PERFORMANCE 
Accelerated/abbreviated test methods, study 4 of task 3 
ones: of the Low-Cost Silicon Solar Array Project. 
Second y progress report, July-September 1976, 2:21988 
(ERD TPL 7944587672) 
COVERINGS/WEATHERING 
Accelerated/abbreviated test methods, study 4 of task 3 
(encapsulation) of the Low-Cost Silicon Solar Array Projec 
Second quarterly progress report, July-September 1976, 321 71988 
(ERD IPL/934458-76/2) 
CRATERING EXPLOSIONS/ENERGY TRANSFER 
Final rt on a calculational parameter study of soils typical of 
some ESSEX I cratering sites, 2:23252 pet eae 
ae EXPLOSIONS/GROUND MOTIO 
‘some ESSEX a calculational parameter a El voils typical of 
“yn EX I cratering sites, 2:23252 (UCRL-52038) 


See CLINCH RIVER BREEDER REACTOR 
See RIVERS 


Multiaxial cr: on e life analysis using strainrange partitioning, 
2:22828 (CONF-761 107-3) 
CREEP/EQUATIONS 
Materials applications and mathematical _ 


lynomial cri pie oe 2:22836 (O 
CREEP/RESEARCH PROG 


Diffusional c: of caneniees nent systems. Progress report, 
February 1, 1976-January 31, 1977 (Impression (indentation) 
creep), 3:22942 (COO-2296-1. 4) 
CRITI /COMPUTER CALCULATIONS 
Criticality criteria for submissions based on calculations, 2:21869 
(AEEW-R-1014) 
CRITICALITY/RADIATION MONITORING 
Fast-neutron detector for use as a criticality monitor, 2:23202 
iCRL-78192 
CALITY A ENTS 
See RADIATION ACCIDENTS 
CROSS SECTIONS/EXTRAPOLATION 
oe of low-energy reaction cross sections, 2:23548 


See PETROLEUM 
baa ven eed cee Siediacine 
ecent pro; on system st ‘or long distance power 
fon, 2:22165 (BNL-21952) s “8 
CRYOGENIC CABLES/ELECTRICAL INSULATION 
Cryogenic power transmission a —— dielectrics. 
‘ourteenth quarterly aes April 1, 1976-June 30, 1976, 
2:22164 (ORNL/TM-5 ) 
CRYOGENIC CABLES/FEASIBILITY STUDIES 
Recent progress on system studies for long distance power 
transmission, 2: 22155 (BNL-21952) 
ea a 
lication o enic temperatures, 2:22163 (N-76-11305) 
cRYOSTATS/DESIGN 


Cryostat ae a superconducting coil in a container for a low 
boiling liquid coolant, 2:2308 


rties of the rational 
-5202) 
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CRYSTALLINE LENS/OPACITY 
— ofa ge environmental stress on radiation 


ogenesis, 2:23400 
CRYSTALLOGRAPHY /COMPUTER CODES 
gees od manual. Informal report (Hardware software o' 
rystallographic computing py 2:23863 NES 
CRYST: ALLOGRAPHY/INFORMATION SYSTEMS 
CRYSNET manual. Informal report (Hardware and software of 
crystallographic computing network), 2:23863 (BNL-21714) 
CRYSTALS 
See also IONIC CRYSTALS 
CRYSTALS/STACKING FAULTS 
Symmetric stacking _ nodes in anisotropic crystals, 2:22818 
CURIUM/LEACHIN 


Leach behavior of hydrofracture grout incorporating radioactive 
wastes, 2:21857 
244/ENVIRONMENTAL TRANSPORT 
Plutonium and americum concentration along fresh water food 
chains of the Great Lakes, U.S.A. General summary of 
_. 1975-1976, 2:23304 (COO-3568-13) 
IOCOBALAMIN 


See VITAMIN B-12 
‘CLES (THERMODYNAMIC) 
See THERMODYNAMIC CYCLES 
CLOALKANES 
See also CYCLOHEXANE 
CYCLOALKANES/CHEMICAL REACTION KINETICS 
Preexponential factors in surface reactions, 2:23033 
CY CLOALKANES/HOT ATOM CHEMISTRY 
Dynamics and mechanisms of hot chemistry stimulated by recoil 


methods. Progress report, March 1, 1976-February 28, 1977 
(Cyclobutane-t), 2:23060 (COO-2190-17) 
CLOALKENES 


See also TTF-TCNQ 
CYCLOALKENES/CHEMICAL REACTION KINETICS 
Dehydrogenation and mer enolysis of cyclohexane and 
cyclohexene on —— gh Miller Index) platinum surfaces 
(10-* Torr; 300 to 723 K), 2: ey0al 
CYCLOALKENES/DEHYDROGENATION 
Dehydrogenation and hydrogenolysis of cyclohexane and 
cyclohexene on “. ped (High a? Index) platinum surfaces 
(10~* Torr; 300 to rh KS 2:2304 
CYCLOALKENES/ HYDROGENATION 
Hydrogenation of — catalyzed by first row transition 
aan stearates, 2:2. 
CYCLOHEXANE/ CHEMICAL REACTION KINETICS 
Dehydrogenation and hydrogenolysis of cyclohexane and 
cyclohexene on s' (High Miller Index) platinum surfaces 
(10~* Torr; 300 to 723 K), 2:23041 
CYCLOHEXANE/DEHYDROGENATION 
Dehydrogenation and me senolysis of cyclohexane and 
cyclohexene on “ey Miller Index) platinum surfaces 
oF a a pe 23 $8 2:23041 
CYCLOTRON 
So op eatin ion + il instabilities in mixed warm-cold 
plasma, 2:23711 
Instability of electrostatic electron-cyclotron waves in a plasma 
with an inverse loss cone, 2:23719 
CYTIDINE/CHEMICAL RADIATION EFFECTS 
Stable radical in the ribose moiety of x-irradiated 3'-cytidylic acid 
and its relation to a similar radical in cytidine: an ESR-ENDOR 
study, 2:23372 
YLIC ACID/CHEMICAL RADIATION EFFECTS 
Stable radical in the ribose moiety of x-irradiated 3’-cytidylic acid 
and its relation to a similar radical in cytidine: an ESR-ENDOR 


study, 2:23372 
CYTOLOGY 
Surface differences of normal and transformed cells as detected by 
a new, flourescent labeling technique, 2:23341 ree 
CZECHOSLOVAKIA/G CAL SURVEY 
Subsurface temperatures in the Bohemian hemian Massif geophysical 
measurements and geochemical estimates, 
CZECHOSLOVAKIA/GEOPHYSICAL SURVEYS 
Subsurface components in the Bohemian Massif: geophysical 
measurements and geochemical estimates, 2: 3 
CZECHOSLOVAKIA/HEAT FLOW 
Subsurface temperatures in the Bohemian Massif: 


eophysical 
measurements and geochemical estimates, 2:2 22085 


DATA ACQUISITION SYSTEMS 
See also CAMAC SYSTEM 
Data acquisition system for fusion diagnostics on the ARGUS 
laser, 2:23828 (UCRL-78435) 


77S 


DESALINATION/EVAPORATION 


DATA ACQUISITION pb jpeg 
Block transfers in CAMAC systems, 2:23241 26618) 
CAMAC: a modular s , 2:23230 (TID-26618) 
CAMAC crate controller type A-1, 2:23235 ee 
CAMAC dataway and branch highway signal standards, 2: 

i 
‘AMAC instrumentation system: introduction and general 


AMAC sera 2: vou eerie 
ge oe tem od ‘cima line, multicrate 


33236 ( riD-26618 
Cc acon traf articles tana Automated Measurement 
and Control), 2:23228 -26618) 
Demand in CAMAC, 2:23240 (TID-26618) 
= ts in standard software for CAMAC, 2:23239 (TID- 


Distributed intelli a in CAMAC, 2:23238 (TID-26618 
Hi HA Jf . C systems: a brief introduction, 2:23232 
Operational characteristics of the CAMAC dataway, 2:23231 
(TID-26618) . 
Short description of the CAMAC parallel highway interface 
Pay 2:23233 (TID-26618) 
of interfaces between CAMAC and small 
we 2:23237 (TID-26618) 
S of CAMAC: ctatus and outlook, 2:23242 (TID-26618) 
DATA ACQUISITION SYSTEMS/EFFICIENCY 
Meeiost 2) energy balances via mini-computer, 2:23888 (CONF- 
DATA TRANSMISSION/ALGORITHMS 
Two-dimensional delta-mod facsimile coding (Digital transmission 
at increased rates), 2:23877 (UCRL-77999) 
DC SYSTEMS 
See also EHV DC SYSTEMS 
HVDC SYSTEMS 
UHV DC SYSTEMS 
DC SYSTEMS/POWER SUBSTATIONS 
Compacting DC terminals, 2:22671 


See ION EXCHANGE MATERIALS 
DEEP WATER OIL TERMINALS/ENVIRONMENTAL 


Coastal effects of offshore energy systems: an assessment of oil and 
gas systems, deep water ports, and nuclear ew plants off the 
coast of New Jersey and Delaware, 2:226 

= WATER OIL TERMINALS/SOCIO-ECONOMIC 


CTORS 
Coastal effects of offshore energy systems: an assessment of oil and 


gas s deep water ports, and nuclear 
coast of New Jersey and Delaware, 2:226 
DELAWARE/DEEP WATER OIL TERMINALS 
Coastal effects of offshore energy systems: an assessment of oil and 
gas systems, deep water ports, and nuclear aaa plants off the 
coast of New Jersey and Delaware, 2:226 
DELAWARE/OFFSHORE NUCLEAR POWER PLANTS 
Coastal effects of offshore energy systems: an assessment of oil and 
gas systems, deep water ports, and nuclear pee plants off the 
coast of New Jersey and Delaware, 2:226 
DELAWARE/OFFSHORE OPERATIONS 
Coastal effects oh tee energy epee a an ney oa of 3 hen 
gas systems, water ports, and nuc wer plants off the 
coast of New Jersey and Delaware, 2: onese 
DELTA-1236 RESONANCES/MULTIPLE PRODUCTION 
aa production of resonances in pp interactions at 69 GeV/c, 


DELTA-1236 RESONANCES/PHOTOPRODUCTION 
es sum rules and a multipole analysis of pion 
p rey uction on nucleons, 2:23490 
DELTA- RESONANCES/PHOTOPRODUCTION 
Superconvergent sum rules and a multipole analysis of pion 
ho! uction on nucleons, 2:23490 
ICLEAR POWER 


7 gaia plants off the 


Denmark waits with nuclear power. But the decision is contrary 
to the new energy plan, 2:22336 
DENSIMETERS 
Use of a Gd-153 gamma-ray density - for coal slurries in an 
on-line x-ray fluorescence system, 
IEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DEPTH DOSE cece a 
CALCULATIONS 
it inte applications in radiation oncology. Proceedings of the 
international conference on the use of computers in 
y held in Hanover, New Ham; 
Set 1074 | 9: 23387 
DESALINATION/EVAPORATION 
Direct contact of low-boiling, water-immiscible medium with hot 
and cold bodies of water to transfer heat for purposes of energy 
production and/or desalination (Patent), 2:22012 


August 18- 
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DESALINATION REACTORS 
Developments in investigations of dual purpose nuclear plant 
features for Egypt, 2:22356 
DESOXYRIBO: IC ACID 
See DNA 
DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DEUTERIUM/DISTRIBUTION 
uilibrium and kinetic studies of systems of hydrogen isotopes, 
ithium — aluminum, and LiA1Oz2, 2:22887 (CONF- 
750989-P3) 
DEUTERIUM/ISOTOPE EFFECTS 

Dynamics and mechanisms of hot chemistry stimulated by recoil 
methods. Progress report, March 1, 1976-February 28, 1977 
(Cyclobutane-t), 2:23060 (COO-2190-17 

Thermodynamic properties of solutions of hydrogen isotopes in 
metals and alloys of interest to fusion reactor technology, 
2:22938 (CONF-750989-P3) 

Ultraviolet absorption spectra of e/sub aq/~, H, OH, D, and OD 
from pulse radiolysis of aqueous solutions (Spectral region 
down to 188nm), 2:23058 

Vapor pressures of the isotopic ethylenes. V. Solid and liquid 
ethylene-d:, ethylene-de (cis, trans, and gem), ethylene-ds, and 
ethylene-d, , 2:23048 

DEUTERIUM/ISOTOPIC EXCHANGE 

Preexponential factors in surface reactions, 2:23033 

DEUTERIUM/LASER ISOTOPE SEPARATION 

Dissociation of NHs and NH2D by high power CO: laser 
radiation, 2:23036 (UCRL-78383) 

High single-step enrichment of rare stable isotopes 4 ion laser 

ormaldehyde photo-predissociation, 2:23049 (UCRL-78065) 
DEUTERIUM/N UCLEAR MAGNETIC RESONANCE 

Theory of double-quantum coherence and high resolution 

deuterium NMR in solids, 2:23017 (LBL-5481) 
DEUTERIUM/PHASE DIAGRAMS 

He solubility, diffusion in Li; extraction of T from molten Li; P-C- 

T of LasNi-D, 2:22850 (CONF-750989-P3) 
DEUTERIUM/SEPARATION NOZZLE METHOD 
Monte Carlo simulation of isotope separation at probes, 2:21722 
(K/GD-1396) 
DEUTERIUM/SEPARATION PROCESSES 
Hydrogen isotope removal from poe lithium; use of yttrium 
7 e as a getter, 2:23004 (CONF-750989-P3) 
DE IUM/ULTRAVIOLET SPECTRA 

Ultraviolet absorption spectra of e/sub aq/~, H, OH, D, and OD 
from pulse radiolysis of aqueous solutions (Spectral region 
down to 188nm), 2:23058 

EEUTERIUM TARGET/ELECTRON REACTIONS 

Investigation of the effect of exchange forces on the sum rule for 
electron scattering by deuterons, 2:23550 

DEUTERON REACTIONS/PICKUP REACTIONS 

Normalization of the (d,*He) reaction, 2:23552 

eet _. in 1! Dy by the (d, p), (d, t), and (n, ) reactions, 

DEUTERON REACTIONS/STRIPPING 

ae a in 1*!Dy by the (d, p), (d, t), and (n, ) reactions, 

States in 75 Pb excited via the 7°*Pb(d, p) reaction. I. The “hole” 
states, 2:23583 

States in °° Pb excited via the 7°*Pb(d, p) reaction. II. The 
“particle” states, 2:23584 

DE ONS/COUPLING CONSTANTS 
(Tdn) and (Td*n) coupling constants for local potentials (Faddeev 
uations), 2:23546 
DIAB MELLITUS/THERAPY 
Functional capacity and c rveine of fetal rat pancreas in 
streptozotocin-diabetes & ectiveness of transplantation of fetal 
vr coral control of diabetes in adult rats), 2:23326 (CONF- 
DIAGNOSTIC TECHNIQUES 
See also SCINTISCANNING 
DIAGNOSTIC TECHNIQUES/COMPUTER CALCULATIONS 
Biomedical Computing Technology Information Center: an 
SM.z10/93) resource for technology sharing, 2:23356 (IAEA- 
DIAMONDS/PHYSICAL RADIATION EFFECTS 
Topography of impurity distribution and neutron-induced 
coloring in natural diamonds (Autoradiography, IR Absorption 
Techni ee, ae 


TERIALS 
See also FERROELECTRIC MATERIALS 
Heat-resistant insulation (Patent; glass silk tissue and mica joined 
by silicon resin), 2:22916 
DIELECTRIC MATERIALS/RADIATION EFFECTS 
Study on fast breeder reactor instrumentation. 2. Gamma 
irradiation tests of wire and electronic component materials, 
2:22287 (N-75-25691) 
DIELECTRIC MATERIALS/RESEARCH PROGRAMS 
Cryogenic power transmission —— cryogenic dielectrics. 
Fourteenth quarterly = April 1, 1976-June 30, 1976, 
2:22164 (ORNL/TM-5608) 


DIE 
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DIELECTRIC MATERIALS/TEST FACILITIES 
Rosenthal-hi — house. A high-voltage laboratory with a 
on 
cs 


See DIELECTRIC MATERIALS 
DIESEL ENGINES/EXHAUST GASES 
Particulates and other unregulated a from advanced 
power sources, 2:22792 (ERDA- 6-136) 
DIESEL ENGINES/PERFORMANCE TESTING 
Investigation of the gm process of a multiple-fuel diesel 
burning high-octane ine, 2:22767 
New York diesel taxicab, 2:22765 (ERDA-76-136) 
DIESEL ENGINES/RESEARCH PROGRAMS 
Automotive diesel technology program, 2:22764 (ERDA-76-136) 
DIESEL ENGINES/SUPERCHARGERS 
Characteristic features of operation of the turbocompressor of a 
combined engine following changes in environmental 
conditions, 2:22766 
DIFFERENTIAL EQUATIONS 
See also SCHROEDINGER EQUATION 
DIFFERENTIAL EQUATIONS/BOUNDARY CONDITIONS 
Boundary condition for significantly —- boundary 
reflections with a lagrangian mesh, 2:2388 
DIFFERENTIAL EQUATIONS/NUMERICAL SOLUTION 
Accuracy property of certain hyperbolic difference schemes, 
2:23869 (SAND-76-0389) 
Boundary condition for significantly oo boundary 
reflections with a lagrangian mesh, 2:2388 
Evaluation of a correction method for —_ computer lag in 
hybrid systems, 2:23868 (SAND-76-0343 
Preliminary documentation of GEARBI: solution of ODE systems 
with block-iterative treatment of the Jacobian (For stiff systems, 
= io for large computers like CDC 7600), 2:23874 (UCID- 
Review of least-squares methods for solving partial differential 
uations, 2:23882 
DI SION/EQUATIONS 
Slab-diffusion — from time-constant-like calculations, 
2:23022 (Y-2068) 
DIFFUSION/MEASURING METHODS 
Application of satellite image analysis to transport and deposition 
studies of dust storm aerosol, 2:23261 (UCRL-78685) 
DIGITAL COMPUTERS 
Use of process computers in the optimization of oil pipeline 
operation and safety, 2:21649 
DIGITAL COMPUTERS/ALGORITHMS 
Statistical study of the errors in the arithmetic of computers; 
application to the monitoring of the results of numeric 
gorithms, 2:23880 (ORNL-tr-4220) 
DISPERSION NUCLEAR FUELS 
(A dispersion of nuclear fuel particles in a solid.) 
DISPERSION NUCLEAR FUELS/COMPACTING 
Method for manufacturing compacts (High temperature nuclear 
reactor; patent), 2:22225 
DISTRICT HEATING 
Conditions for independent control of a combined heat-and power 
supply turbine with variable initial steam , 2:22124 
DISTRICT HEATING/FEASIBILITY 
Efficient use of energy by means of district heating, 2:22607 
DISTRICT HEATING/HEAT DISTRIBUTION SYSTEMS 
Future heat supply of our cities. Heating by waste heat, 2:22606 
DISTRICT HEATING/NATURAL GAS 
Natural gas: energy for heating and district heat supply, 2:22605 
DISTRICT HEATING/OPTIMIZATION 
Thermodynamic calculation of a district energy cycle (HTGR for 
district heating and methane production), 2:22355 (Juel-1232) 
DISTRICT HEATING/PLANNING 
Development of the district heating in Hannover, 2:22604 
DISTRICT HEATING/RECOMMENDATIONS 
District heat supply to the communities, 2:22603 
DISTRICT HEATING/THERMODYNAMICS 
Thermodynamic calculation of a district energy cycle (HTGR for 
district ing and methane production), 2:22355 (Juel-1232) 
DISTRICT HEATING/WASTE HEAT 
Future heat supply of our cities. Heating by waste heat, 2:22606 
DIVERTORS, ILITY 


Permeation and gettering of hydrogen isotopes for CTR 
“ ae 2:23853 (SLL-74-0003) 
(Deoxyribonucleic acid.) 
DNA/BIOLOGICAL RADIATION EFFECTS 
mt effects of radiation-introduction, 2:23374 (BNL- 
Xeroderma pigmentosum, DNA repair and carcinogenesis 
(Review), 2:23388 
DNA/BIOLOGICAL REPAIR 
Xeroderma pigmentosum, DNA repair and carcinogenesis 
(Review), 2:23388 
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DNA/BIOSYNTHESIS 
Synthesis of DNA con uracil during 
infection of Bacillus subtilis. Technical & roe reo 
1, 1975-July 31, 1976, 2:23334 echnical 
NA/CHEMICAL BONDS 


Research in nuclear chemistry. Ann tember 
15, 1975-December 31, 1976, 2: a 580 OO. 3 248.16) tae 
DNA/CHEMICAL COMPOSITIO’ 


DNA nucleotide —~ vil between some zoosporic 


DNA REPLICATION/ BIOLOGICAL LOCALIZATION 
dence: c! localization of uv-induced 
uled DNA synthesis, 2:23393 
DNA RE REPLICATION IOINDUCTION 
chromosomal localization of uv-induced 
unscheduled DNA synthesis, 2:23393 
RETRIEVAL 


See INFORMATION RETRIEVAL 
DOMESTIC ANIMALS 
See also CATTLE 
SWINE 
DOMESTIC ANIMALS/HEALTH eich 
ee organisms pathogenic to animals hazards to 
ra mae tc sewage), 2:23286 (ORNL-tr-4269) 
DOORS/CONTROL EQ 
Double-door mechanism (Patent), 2:22397 
DOSE DISTRIBUTIONS 
See RADIATION DOSE DISTRIBUTIONS 
DOSE RATEMETERS/IONIZATION CHAMBERS 
Circuitry for use with an ionizing-radiation detector (Patent; 
wer supply circuit and readout circuit), 2:23205 


See also ALBEDO-NEUTRON DOSEMETERS 
THERMOLUMINESCENT DOSEMETERS 
DOSEMETERS/COMPARATIVE EVALUATIONS 
eTMse parison of personnel dosimeters, 2:23209 (ORNL/ 
DOUBLET-3 DEVICE/PLASMA CONFINEMENT 
Theory of plasma confinement in tokamaks of noncircular cross 
— _ optimization of the doublet III design, 2:23633 (G4. 
A-14092 
DRIFT CHAMBERS/READOUT SYSTEMS 
Flat helical delay lines for position readout om the anode wire 
MWPC and drift pte k 2:22995 —_— 88) 
DRIFT tap pa ABILIZATIO) 
Su precessional drift wave ey external inhomogeneous 


mare prield, 223 


- water eatin on core cleaning methods in 
case of some sandstone samples, 2:21624 
DRILL CORES/PERMEAB 
ity on core cleaning methods in 


— of water permeabili' 
case of some sandstone les, 2:21624 
DRILLING/TECHNOLOGY 


Wanted: rotary drilling technology for in situ mining systems 
—- for imaginative use of technology and equipment), 
2:21688 

DROSOPHILA/BIOLOGICAL ee ee a 
Neutron-induced mutation experiments. 

1976-February 28, 1977 S Drosophila), 3234 2:23401 1(COO- 00-1748 16) 

DROSOPHILA/MUTATI 
Neutron-induced re a ae ts. Progress March 1, 

on 1976-February 28, 1977 (In Drosophila) 2:23401 (COO-1748-16) 

See also RADIOPHARMACEUTICALS 
“an ae anager yo 


nea: eee a chemical modification of nerve 
on membranes, 2:23366 (LBL-5550) 


DRUGS/CARCINOGENESIS 
Carcinogenicity tests of N-nitroso een of two drugs, 
phenmetrazine and methylphenidate, 2:23368 
DUAL RESONANCE MOD) TTERING AMPLITUDES 
Asymptotic properties of dual inelastic amplitudes at zero 
transverse momentum transfer, 2:23501 
DUAL-PURPOSE POWER 
Developments in investigations of dual purpose nuclear plant 
features for Pop and a. 2:22356 
“eke f satelli 
pp oO ite image 
a aiepal den eneees extabel 73261 rucn 168s) 
DUSTS/CONTROL 
Bureau research a ways to reduce dust and improve 


hage 
report, August 


image anal and deposition 
studies of dust storm aerosol, 2:33261 1 (UC 78685) 
ae 
of satellite image and deposition 
A eee od duct crea aoneol, 2225261 (U 78685) 


E-BEAM TYPE REACTORS/RESEARCH PROGRAMS 


DUSTS/X-RAY FLUORESCENCE ANALYSIS 
Se and quantitative X-ray fluorescence analysis of dusts, 
DYE LASERS/EMISSION SPECTRA 
structure of laser emission, 2:23120 
= SERS/GAIN 
lication and performance of rare gas oxide amplifiers, 2:23105 
CRL-78483) 
DYE LASERS/LASER MATERIALS 
2,4,6 trisubstituted pyridine dye lasers (Patent), 2:23130 
DYE LASERS/OPTICAL PUMPING 
Quantitative determination of enhancement in pumping efficiency 
of a rhodamine 6G laser with pump excitation through 
luminescent filters, 2:23116 
DYE LASERS/OSCILLATION MODES 
os Aa structure of a copper vapor pumped dye laser, 2:23094 
(A; a particles endowed with both electric and magnetic 
charges. 
DYONS/STABILITY 
Can one dent a dyon (Ener; a. 23496 
DYSPROSIUM/MASS S: SPECTROSCO 
Rare earth element analysis by iso ution, 2:22998 
DYSPROSIUM 157/TISSUE DISTRIBUTI 
Medical and Health Sciences Division noel report 1975-1976 
(Effect of irradiation and chemical environmental pollutants on 
immune system of ; lipid metabolism; 
radiopharmaceutical testing for tumor localization; and 
radiation pe ge A ae center), 2:23396 (ORAU-128) 
DYSPROSIUM 1 REACTIONS 
Nuclear levels in *! Dy by a (d, p), (d, t), and (n, y) reactions, 


2:23579 
DYSPROSIUM 161/ENERGY LEVELS 
a in **'Dy by the (d, p), (d, t), and (n, ) reactions, 
DYSPROSIUM 162 TARGET/DEUTERON REACTIONS 
—— in '*'Dy by the (d, p), (d, t), and (n, ) reactions, 
DYSPROSIUM ALLOYS/MAGNETOSTRICTION 
New tostrictive materials from rare earth elements, 2:22872 
DYSPR NITRATES/SOLUTION HEAT 
Heats of dilution of some aqueous rare earth electrolyte solutions 
at 25°C. 2. Rare earth nitrates (From dilute solutions to 
saturation), 2:23027 
DYSPROSIUM NITRATES/THERMODYNAMIC 
PROPERTIES 
Heats of dilution of some aqueous rare earth electrolyte solutions 
at 25°C. 2. Rare earth nitrates (From dilute solutions to 
saturation), 2:23027 


EARTH ATMOSPHERE 
See also AIR 
MAGNETOSPHERE 
STRATOSPHERE 
SURFACE AIR 
TROPOSPHERE 
EARTH ATMOSPHERE/ACOUSTIC MONITORING 
Echosonde detection of the abrupt transition from a laminar to a 
turbulent planetary boun yer, 2:23255 (DP-MS-76-56) 
EARTH ATMOSPHERE/BO ARY LAYERS 
— the planetary — layer using the Galerkin finite- 
element method, 2:2388 
EARTH AT MOSPHERE/TURBULENCE 
Probabilistic approach to the turbulent mixing of reactive scalars, 
2:23257 
EARTH CRUST/FRACTURES 
Fracture systems: characteristics and origin, 2:21664 (MERC/SP- 


76/2) 
EARTH CRUST/HEAT EXTRACTION 
Analysis of the transient heat conduction between heat exchanger 


— and the earth for heat pump applications, 2:22083 
QUAKES/FOREC. RECASTING 


Estimates of the tral ground motion in the central and 
eastern United States, 2:23416 (UCRL-78369) 
Source, scattering and attenuation effects on high frequency 
seismic waves, 2:23415 (TID-27311) 
E-BEAM TYPE REACTORS/E* ECTRON SOURCES 
Pulsed power for fusion, 2:23822 (SAND-76-5863) 
E-B é T/PE REACTORS/RESEARCH PROGRAMS 
Electron-beam-fusion progress report, January-June 1976, 2:23820 
(SAND-76-0410) 
Electron beam research at Sandia Laboratories, USA, 2:23818 
(IAEA-182) 





EBR-2 REACTOR/LOSS OF FLOW 


Review of ERDA inertial confinement fusion efforts, 2:23810 
182 


Response of EBR-II to off-normal primary-coolant flow, 2:22531 
(ANL-75-40) 
EBR-2 REACTOR/REACTOR OPERATION 
Safety aspects of advanced fuels irradiations in EBR-II (UC; UN; 
PuC; PuN), 2:22263 (ANL-AFP-17) 
EBR-2 REACTOR/SEALS 
rating experience with the EBR-II rotating-plug freeze seals: 
1969-1975, 2:22258 (ANL-75-10) 


(Emergency core cooling system.) 
See also CORE FLOODING SYSTEMS 
Emergency —— for nuclear reactors (Patent), 2:22564 
ECCS/FLUID 


Evaluation of ECC GREARE IN - 3» two scaling parameters 
(PWR), 2:22536 (CREARE-TN 
ECCS/PERFORMAN' 
Experiment data report ae cee Mod-1 test S-04-2 (baseline 
CC test) (PWR), 2:22528 (ANCR-NUREG-1331) 
Reactor safety program applications and coordination. Task 1. 
Steam-water hey hy ogram and system hydrodynamics 
fake 2 yy (B EG-1962) 


Linking the a to match the systems (Energy and economic 
models must pan A single, integrated form), 2:22609 
EDDY CURRENT 
Numerical and experimental examinations for eddy current testing, 
2:22430 
EDF-i REACTOR 
See on aed REACTOR 
EDF-2 REACTO 
See CHINON- 2 REACTOR 
EDF-5 REACTOR 
See BUGEY-1 REACTOR 
EDUCATION/COST 
a — with lower costs: Some practical suggestions, 
2:2 
EFFLUENTS (CHEMICAL) 
See CHEMICAL EFFLUENTS 
gy ARAB REPUBLIC/DUAL-PURPOSE POWER 


Developments in investigations of dual purpose nuclear plant 
features for Egypt tien: and 7) ple 2:22356 
EHV AC SYSTEMS/CRYOGENIC C. 
Recent progress on system studies for long distance power 
transmission, 2:22155 (BNL-21952) 
EHV AC SYSTEMS/POWER TRANSMISSION LINES 
Coupling and corona effects research plan for transmission lines. 
Final report, 2:22147 (CONS/2053-1) 
EHV AC SYSTEMS/SWITCHES 
High-voltage switching installations for up to 420 kV for 
electricity supply to the German Federal Republic, 2:22161 
EHV DC SYSTEMS/POWER SUBSTATIONS 
Compacting DC terminals, 2:22671 
EHV DC SYSTEMS/POWER TRANSMISSION LINES 
Coupling and corona effects research plan for transmission lines. 
Final report, 2:22147 (CONS/2053-1) 
ELECTRIC BATTERIES 
(Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES.) 
See also METAL-GAS BATTERIES 
METAL-NONMETAL BATTERIES 
ELECTRIC BATTERIES/CHARGE STATE 
Method for measurement of the charge state of galvanic energy 
sources and equipment for using this method, 2:22596 
ELECTRIC BA RIES/DESIG GN 
Galvanic element with negative light metal electrode with solid 
positive electrode and nonaqueous electrolyte (Patent), 2:22595 
ILECTRIC CABLES 


See also CRYOGENIC CABLES 
SUPERCONDUCTING CABLES 
ELECTRIC CABLES/DIELECTRIC MATERIALS 
Study on fast breeder reactor instrumentation. 2. Gamma 
irradiation tests of wire and electronic component materials, 
2:22287 (N-75-25691) 
ELECTRIC CABLES/X-RAY RADIOGRAPHY 
X-ray method for studying butt gapp distribution and s ger 
joints austen eel he and plastic cables, 2:23152 (BNL-21824) 


See CAPACI TORS 
C CONTACTORS 
See SWITCHES 
ELECTRIC CONTACTS/TESTING 
Measuring of welding force and contact resistance with a testing 
—— to classify contact materials for power engineering, 
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ELECTRIC DISCHARGES 
See also GLOW DISCHARGES 
Experiments on toroidal inductively coupled alternating-current 
as discharges, 2:23681 (INIS-mf-3182 
ELECTRIC /BIOLOGICAL 
Experimental investigations on the operant drinking behavior of 
rats in the 50 Hz high voltage alternating field, 2:23413 (BNWL- 
tr-219) 
ELECTRIC FILTERS/DESIGN 
Evaluation of an adaptive filter as a digital tracking filter, 2:23156 
(SAND-76-5668) 
ELECTRIC FURNACES/COST 
Site and cost problems in the operation of electric reduction 
furnaces, 2:22724 
ELECTRIC FURNACES/DESIGN 
Multi — tank furnaces for the electric melting of glass, 
2:2272' 
ELECTRIC FURNACES/ENERGY CONSUMPTION 
Site and cost problems in the operation of electric reduction 


RS 
(Rotating generators only; excludes DIRECT ENERGY 
CONVERTERS.) 
See also ROTATING GENERATORS 
TURBOGENERATORS 
ELECTRIC GENERATORS/DESIGN 
Explosive magnetic flux compression plate generators as fast high- 
energy power sources, 2:23070 (LA-UR-76-2302) 
a Teeip IC GENERATORS/SPACE HEATING 
= for utilization of wind energy, particularly for heating 
f liquids (Patent), 2:22094 
ELECTRIC GENERATORS/TESTING 
Explosive magnetic flux compression plate En as fast high- 
energy power sources, 2:23070 (LA-UR-76-2302 
C MOTORS 
See also SUPERCONDUCTING MOTORS 
ELECTRIC MOTORS/DESIGN 
Control of ac motors in a new concept of electric town car, 
2:22784 
Three-phase traction motor for dc trams, 2:22720 
ELECTRIC POWER 
See also HYDROELECTRIC POWER 
ELECTRIC POWER/CHARGES 
Attitude study produces mixed blessings (EPRI Electric Utility 
Rate Design Study Task Force 10), 2:22664 
Electric and gas utility rate and fuel adjustment clause increases, 
1975. Prepared for the Subcommittee on Intergovernmental 
Relations and the Subcommittee on Reports, Accounting, and 
Management of the Committee on Government Operations, 
United States Senate by the Economics Division, Congressional 
Research Service, Library of Congress, 2:22611 
ELECTRIC POWER/DEMAND FA RS 
Analysis of energy usage on Long Island from 1975 to 1995: the 
opportunities to reduce peak electrical demands and energy 
consumption by energy conservation, solar energy, wind 
energy, and total energy systems, 2:22633 (NP-21332) 
ELECTRIC POWER/INFORMATION SYSTEMS 
International Electric Research Exchange, 2:22663 
ELECTRIC POWER/INTERNATIONAL COOPERATION 
International Electric Research Exchange, 2:22663 
ELECTRIC POWER/REGULATIONS 
Alfred Kahn breaks tradition, 2:22662 
ELECTRIC RAILWAYS/ELECTRIC MOTORS 
Three-phase traction motor for dc trams, 2:22720 


See SWITCHES 
C UTILITIES 


See PUBLIC UTILITIES 
ELECTRICAL EQUIPMENT 
See also CAPACITORS 
ELECTRIC CONTACTS 
ROTATING GENERATORS 
SWITCHES 
TRANSFORMERS 
ELECTRICAL EQUIPMENT/FORECASTING 
Analysis and forecast of electrical distribution system materials. 
Volume I. Executive summary. Final report, 2:22669 (CONS/ 
2050-1(Vol.1)) 
Analysis and forecast of electrical distribution system materials. 
was Volume II. Task reports, 2:22670 (CONS/2050- 
1 
ELECTRICAL EQUIPMENT/MATERIALS 
Analysis and forecast of electrical distribution system materials. 
Volume I. Executive summary. Final report, 2:22669 (CONS/ 
2050-1(Vol.1)) 
Analysis and forecast of electrical distribution system materials. 
wan Volume II. Task reports, 2:22670 (CONS/2050- 
ol. 
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ELECTRICAL EQUIPMENT/RADIATION HARDENING 
EMP protection procedure for electrical/electronic systems, 
2:23218 (UCID-17345) 
ey oe oem EQUIPMENT/SAFETY STANDARDS 
posed standards for electrical systems: boats and associated 
ary 2:22763 
aa CAL yee my “. 
leat-resistant insulation (Patent; glass tissue and mica joined 
by silicon resin), 2:22916 
ELE CAL INSULATION/FAILURE MODE ANALYSIS 
Use of various rates of stress increase ner ive stress testing 


Capacitor insulation), 2:23153 (CO! 1050-1) 
ELESTRIC- POWERED VEHICLES 


— _ ac motors in a new eat a Sretric town Car, 
Experimental electric car using an induction motor drive, 2:22783 
ELECTRIC-POWERED VEHICLES/FORECASTING 
Report by the Federal Task Force on motor vehicle goals beyond 
1980. Volume I. Executive summary, 2:22673 Crus27278/1) 
Report by the Federal Task Force on motor vehicle goals be 
980. Volume II. Task Force rt, 2:22674 (TID 27278 ) 
rjc VEHICLES/MATHEMATICAL 
— to the theory of the electric vehicle, 2:22782 (N-76- 
ELECTRIC-POWERED VEHICLES/SPEED REGULATORS 
a ment of electric-powered vehicles in the USA, 2:22785 
ELECTRODES/MODIFICATIONS 
Glass electrode allowing measurement of pH under pressure and 
at high temperature, 2:23012 (BNWL-tr-223) 
ODYNAMICS/EQUATIONS OF MOTION 
uation of motion in classical electrodynamics, 2:23535 
‘OKINETICS 
See ELECTRODYNAMICS 
ELECTROLYSIS/ENERGY CONSUMPTION 
i ~ acaceaae in the electrochemistry of aqueous solutions, 
ELECTROLYTIC CELLS/ANODES 
Anodes for electrolysis cells (Patent), 2:23050 
ELECTROMAGNETIC INTERACTIONS/SYMMETRY 
BREAKING 


Calculation of the fine structure constant a in a model for 
spontaneous breakdown of strong interaction symmetry 
tstrap model, Regge cuts dynamical S-matrix theory), 
2:23500 (RL-76-125/A) 
ELECTRON BEAMS/X-RAY SPECTRA 
Enhanced x-ray emission from focused high v/y electron beams, 
2:23181 (SAND-76-5883) 
ELECTRON PLASMA WAVES/LANDAU DAMPING 
Nonlinear Landau damping of a broad-band spectrum of electron 
lasma waves in a bounded plasma, 2:23730 
EL ON PLASMA WA /NONLINEAR PROBLEMS 
Nonlinear resonance phenomena of electron plasma oscillations by 
beam modulation, 2:23727 
ELECTRON PLASMA WAVES/WAVE PROPAGATION 
i of electronic longitudinal modes in a truncated 
wellian plasma, 2:23731 
ELECTRON REACTIONS/INELASTIC SCATTERING 
Nuclear structure studies by the scattering of high-energy 
electrons. whys neon. report, January 1, 1976-September 30, 1976 
(Summaries of research activities at University of 
Massachusetts, Amherst), 2:23549 (COO-2853-1) 
ELECTRON REACTIONS/QUASI-ELASTIC SCATTERING 
Investigation of the effect of exchange forces on the sum rule for 
electron a deuterons, 2:23550 
ELECTRON SOUR 
Electron beam research at Sandia Laboratories, USA, 2:23818 
(IAEA-182) 
ELECTRON SOURCES/DESIGN 
Transimssion and compression of an intense relativistic electron 
beam produced by a converging annular diode with return 
current feedback through the cathode. Part II. The experiments, 
2:23819 (SAND-75-0668) 
ELECTRON SOURCES/POWER SUPPLIES 
Electron-beam-fusion progress report, January-June 1976, 2:23820 
(SAND-76-0410) 
ELECTRON SOURCES/RESEARCH PROG 
Pulsed power for fusion, 2:23822 (SAND-76-5863) 
ELECTRON SOURCES/SWITCHES 
Plasma erosion switch, 2:23788 (SAND-76-5729) 
ELECTRON-ATOM COLLISIONS/EXCITATION 
Electron im excitation of the Hg(6 *Po/sub ,/2) metastable 
states, 2:23442 
Electronic energy transfer in mem mixtures excited by 
electron bombardment, 2:23447 
ELECTRON-DEUTERON INTERACTIONS/EXCHANGE 
INTERACTIONS 
Investigation of the effect of exchange forces on the sum rule for 
electron scattering by deuterons, 2:23550 


ENERGY CONSERVATION/LEGISLATION 


ELECTRONIC EQUIPMENT 
See also POWER SUPPLIES 
ELECTRONIC EQUIPMENT/RADIATION HARDENING 


= poe — for electrical/electronic systems, 
ICID-17345 


ELECTRO C EQUIPMENT/REVIEWS 
Overview of the electronics engineering department at the 
Lawrence ert Laboratory, 2: coy (LBL-4836) 
ELECTRON- N INTERACTIO INS/ANNIHILATION 
Anomalous ep events in e* e~ annihilation and heavy vector 
— —- — spin are ed 2: ore eaten 
Charged-particle multiplicities in -energy collisions, 
Electron-positron ‘annihilation into hadrons in the hydrodynamical 
theory of multiple production, 2:23492 
a muon production in e* e~ annihilation, 
Measuring form factors and decay parameters of heavy spin-1/2 
eueemons produced by e~ e* annihilations (Cross sections, four- 
ermion ccna 2:23462 


me ~ RUNA WAY ELECTRONS 
SOLVATED ELECTRONS 
ELECTRONS/EXCITATION 
ape ON e080 —- ¥ itinerant electron systems, 2:22851 
INF-760601- 
EMBANKMENTS/CONSTRUCTION 
Utilization of coal mine refuse in highway embankment 
construction —y, lvania), 2:21562 
EMERGENCY LING SYSTEM 
See ECCS 
ENEL-4 REACTOR/ENVIRONMENTAL EFFECTS 
ena huslea F research on fixed bed river model for Caorso 
Power Plant on the Po River, 2:22493 


an = GEOTHERMAL ENERGY 
NUCLEAR ENERGY 
ENERGY/INTERNATIONAL COOPERATION 

International cooperation in energy research and development: 
joint oversight hearings. Hearings before the Subcommittee on 
Energy Research, Development, and Demonstration, and the 
Subcommittee on Domestic and International Scientific 

and Analysis of the Committee on Science and 
Technology, House of Representatives, Ninety-fourth Congress. 
Second Session, June 29, 30; July 1, 2, 1976, 2:22643 
ENERGY/RESEARCH PROGRAMS 
International cooperation in energy research and development: 
~ int oversight hearings. Hearings before the Subcommittee on 
ergy Research, Development, and Demonstration, and the 
Subcommittee on Domestic and International Scientific 
and Analysis of the Committee on Science and 
Technology, House of Representatives, Ninety-fourth Congress. 
Second Session, June 29, 30; July 1, 2, 1976, 2:22643 
ENERGY CONSERVATION 

Analysis and forecast of electrical distribution system materials. 
Volume I. Executive summary. Final report, 2:22669 (CONS/ 
2050-1(Vol.1)) 

Analysis and forecast of electrical distribution system materials. 
Final rt Volume II. Task reports, 2:22670 (CONS/2050- 
1(Vol.2) 

Analysis of energy usage on Long Island from 1975 to 1995: the 
opportunities to reduce peak electrical demands and energy 
consumption by energy conservation, solar energy, wind 
energy, and total energy systems, 2:22633 (NP-21332) 

Ice engineering complex adopts pump energy system (Army 
ommes of Engineers Ice Engineering Facility, Hanover, NH), 
2:22610 

Regional land use and ——- modeling (Extension of classic 
Lowry model), 2:22614 (BNL-21809 809) 

ENERGY CONSERVATION/AVIATION FUELS 

Baseline energy forecasts and analysis of alternative strategies for 
airline fuel conservation, 2:22628 (FEA/D-76/026) 

ENERGY CONSERVATION/COMPARATIVE EVALUATIONS 

Can new technologies and energy carriers solve the energy 

roblem of the year 2000, 2:22636 
ENERGY CONSERVATION/ENERGY MODELS 

Effects of atmospheric variability on energy utilization and 
conservation (Space heating energy demand modeling; Program 
HEATLOAD), 2:22698 (COO-1340-52) 

ENERGY CONSERVATION/GERMAN FEDERAL REPUBLIC 

Energy utilization and conservation, 2:22672 

ENER Y CONSERVATION/GOVERNMENT POLICIES 

Federal Energy | role in highway vehicle fuel economy 

conservation, 2:22756 (ERDA-76-136) 
ENERGY CONSERVATION/LAWS 

Act on conservation of energy in buildin ings (Energy Conservation 

Act - EnEG) of July 22nd 1976, 2:226 
ENERGY CONSERVATION/LEGISLATION 

Energy Conservation Act of 1976. Hearings before the Committee 

on Coninanen, United States Senate, Ninety-fourth Congress. 





ENERGY CONSERVATION/RECOMMENDATIONS 


Second Session on S. 2932, February 25 and 26, 1976 
(Conservation in residential, commercial, and industrial sectors), 


2:22629 
ENERGY CONSERVATION/RECOMMENDATIONS 
Which utilizable energy sources are available for us during the 
next few decades (German Federal Republic), 2:22635 
ENERGY CONSERVATION/RESEARCH PROGRAMS 
Energy research and development program prepared by the 
Government of the Federal Republic of Germany. Annual 
report 1975, 2:22622 (NP-21444 
ENERGY CONSUMPTION 
Analysis of energy usage on Long Island from 1975 to 1995: the 
opportunities to reduce peak electrical demands and energy 
consumption by energy conservation, solar energy, wind 
energy, and total energy systems, 2:22633 (NP-21332) 
Net energy analysis: an energy balance study of fossil fuel 
resources, 2:22602 (NP-21228) 
Systems framework for materials policy (Reference Materials 
System), 2:22617 (BNL-21633 
ENERGY CONSUMPTION/ENERGY DEMAND 
Energy utilization and conservation, 2:22672 
ENERGY CONSUMPTION/ENERGY MODELS 
Effects of atmospheric variability on energy utilization and 
conservation (Space heating energy demand modeling; Program 
HEATLOAD), 2:22698 (COO-1340-52 
ENERGY CONSUMPTION/ENVIRONMENTAL IMPACTS 
Approach to material equilibrium (Government action to reduce 
resonance depletion), 2:22630 
ENERGY CONSUMPTION/FORECASTING 
Energy in the household. Comparison of heating costs and energy 
demand prognosis up to 1985 (German Federal Republic), 


2:22640 
ENERGY CONSUMPTION/GERMAN FEDERAL REPUBLIC 
Energy utilization and conservaiion, 2:22672 
ENERGY CONVERSION/ECONOMIC IMPACT 
Economic and social impacts of — utilization of 
renewable biomass energy, 2:23319 
ENERGY CONVERSION/ENVIRONMENTAL EFFECTS 
Reporter's summary of Workshop No. 12 — 2:23325 
ENERGY CONVERSION/GLOBAL ASP: 
International aspects of biomass conversion, 2:23321 
Reporter’s summary of Workshop No. 13 _— 2:23322 
ENERGY CONVERSION/PERFORMANCE 
Can new technologies and energy carriers solve the energy 
problem of the year 2000, 2:22636 
ENERGY CONVERSION/SOCIAL IMPACT 
Economic and social impacts of — utilization of 
renewable biomass energy, 2:23319 
ENERGY CONVERSION/SOCIO-ECONOMIC FACTORS 
Reporter’s summary of Workshop No. 11 highlights, 2:23320 
ENERGY CONVERSION/TECHNOLOGY ASSESSMENT 
Reporter's summary of Workshop No. 10 highlights, 2:23318 
ENERGY DEMAND/DAILY VARIATIONS 
Gas supply and demand equalization in South Bavaria and Munich 
area, 2:21679 
ENERGY DEMAND/FORECASTING 
North American views of energy choices for the future, 
particularly fluid fuels synthesized from coal, 2:22652 
Western Europe, 2:22638 
ENERGY DEMAND/SEASONAL VARIATIONS 
Gas supply and demand equalization in South Bavaria and Munich 
area, 2:21679 
ENERGY MODELS 
Linking the models to match the systems (Energy and economic 
models must converge into single, integrated form), 2:22609 
Regional land use and energy modeling (Extension of classic 
Lowry model), 2:22614 (BNL-21809) 
Will a rapidly expanding power-generating system be part of the 
energy problem or part of its solution, 2:22665 (UCRL-78500) 
ENERGY POLICY 
Energy research and development and small business. Part 2A. 
Appendixes. Solar energy (continued): the small business and 
government roles. Hearings before the Select Committee on 
Small Business, United States Senate, Ninety-Fourth Congress, 
First Session, October 8, 22, and November 18, 1975, 2:22677 
Energy situation in New England, 2:22632 (BNL-50580) 
—s oo for geothermal development, 2:22079 (NSF/RA- 
7 
United States-OPEC relations. Selected materials prepared by the 
Congressional Research Service at the request of Henry M. 
Jackson, Chairman, Committee on Interior and Insular Affairs, 
United States Senate, pursuant to S. Res. 45, a national fuels and 
energy policy study, 2:22641 
World energy resources and their challenge to science, 2:22344 
ENERGY POLICY/BUDGETS 
Seminars: review of the President's Energy Budget for Fiscal Year 
1977 before the Task Force on Energy of the Committee on the 
Budget, United States Senate, March 12 and 15, 1976, 2:22612 
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ENERGY POLICY/MINERAL RESOURCES 
Need to develop a national non-fuel mineral policy, 2:22618 
(RED-76-86) 
ENERGY POLICY/PUBLIC RELATIONS 
Consumer representation plan: energy and natural resources, 
2:22649 
ENERGY SOURCE DEVELOPMENT/ENVIRONMENTAL 
EFFECTS 


Energy alternatives: a comparative analysis (Identification and 
assessment from EIS), 2:22634 (PB-246365) 
a area DEVELOPMENT/ENVIRONMENTAL 


Coastal energy yo rogram: qualifications for state and local 
governments, 2:2261 
ENERGY SOURCE DEVELOPMENT/SOCIO-ECONOMIC 
FACTORS 
Coastal energy —— rs qualifications for state and local 
governments, 2:2 
Systems pres oo wm for assessing the demographic implications 
of ta gdh OHRAP-O)) (Northwest Pacific region), 2:23315 
-2' P. 
ENERGY SOURCE DEVELOPMENT/TECHNOLOGY 
ASSESSMENT 


Energy alternatives: a comparative analysis (Identification and 
assessment from EIS), 2:22634 (PB-246365) 
ENERGY SOURCES 
See also FOSSIL FUELS 
NUCLEAR FUELS 
WASTE HEAT 
WIND POWER 
Agricultural and forestry wastes: Workshop No. 2, 2:21999 
Urban and industry wastes, 2:22737 
Urban and industry wastes: Workshop No. 1, 2:22738 
ENERGY SOURCES/BUDGETS 
Seminars: review of the President's Energy Budget for Fiscal Year 
1977 before the Task Force on Energy of the Committee on the 
Budget, United States Senate, March 12 and 15, 1976, 2:22612 
ENERGY SOURCES/COORDINATED RESEARCH 
PROGRAMS 
Promulgation of the purview of the agreement on an International 
Energy Programme, 2:22647 
Promulgation of the purview of the Agreement on an 
International Energy Programme, 2:2264 
Promulgation of the purview of the Agreement on an 
International Energy Programme, 2:22646 
ENERGY SOURCES/ENERGY MODELS 
Linking the models to match: the systems (Energy and economic 
models must converge into single, integrated form), 2:22609 
ENERGY SOURCES Y POLICY 
Future-orientated energy and raw materials policies, 2:22621 
ENERGY SOURCES/ENVIRONMENTAL EFFECTS 
Energy alternatives: a comparative analysis (Identification and 
assessment from EIS), 2:22634 (PB-246365) 
Implementation plan review for Michigan required by the energy 
supply and environmental coordination act, 2:23277 (PB- 
246660 


ENERGY ee eens STUDIES 
Energy and physics, 2:22620 (ERDA-tr-225) 
ENERGY SOURCES/INTERNATIONAL COOPERATION 
Promulgation of the purview of the Agreement on an 
International Energy Pro ie, 2:22646 
ENERGY SOURCES/LEGISLATION 
Energy Independence Authority Act of 1975. Hearings before the 
Committee on Banking, Housing and Urban Affairs, United 
States Senate, Ninety-Fourth Congress, Second Session on S. 
2532, 2:22644 
ENERGY SOURCES/PLANNING 
Regenerative energy sources, 2:22637 
ENERGY SOURCES/RECOVERY 
Industrial development based on resources recovery: the 
Wallingford Project, 2:22747 
ENERGY SOURCES/RESEARCH PROGRAMS 
Energy research and development program prepared pode = 
Government of the Federal Republic of Germany. Ann 
report 1975, 2:22622 (NP-21444 
ENERGY SOURCES/TECHNOLOGY ASSESSMENT 
Energy alternatives: a comparative analysis (Identification and 
assessment from EIS), 2:22634 (PB-246365) 
ENERGY SOURCES/TECHNOLOGY TRANSFER 
Hawaii technology utilization experiment, 2:22601 (UCID-17343) 
ENERGY STORAGE 
See also HYDROGEN STORAGE 
OFF-PEAK ENERGY STORAGE 
ENERGY STORAGE/CAPACITORS 
Principal considerations in large energy-storage capacitor banks, 
2:22589 (LA-UR-76-2387) 
ENERGY STORAGE/FEASIBILITY STUDIES 
Criteria for energy storage R and D (Booklet), 2:22627 
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Cri rf ogo, oy Rand D (Booklet 2 aay 
teria for ener; 
gg ort STO: GE/SUPERCO Go 

ducting magnetic energy storage, 2: 2787 (LA-UR-76- 


ews oh earmie A A ene ag sa MAGNETS 
lications of su uctivity in electric power s 
BP53079 -76-1998 4 sa — 
S ~~ SUPPLIE Ag - the demo; hic implications 
ystems logy for assessing graphi icati 
of aap, dev t (Northwest Pacific region), 2:23315 


-6) 
ENERGY SUPPL IE$/FORECASTING 
Can new technologies and om carriers solve the energy 
problem of the year 2000, 2: 
ences for Reson Westmont out of the energy 
juction, 2:22639 
ENERGY SUPPLIES/PLANNING 
Analysis of energy usage on Island from 1975 to 1995: the 
ree Se ee ae ee 
consumption by energy conservation, solar ener er eee 
one and total energy systems, 2:22633 (NP-21332) 
enerative energy sources, 2:22637 
ENERGY weit yen fn te PROGRAMS i atal 
‘gy researc! ‘velopment program prepared by 
Government of the Federal Republic of Gestany. Annual 


rt 1975, 2:22622 (NP-21 
ENGINEERED SAFETY SYSTEMS 


See also AIR CLEANING SYSTEMS 
— SYSTEMS 


ECCS 
ENGINEERED SAFETY SYSTEMS/SEISMIC EFFECTS 
me analysis of nuclear plants safety systems, 2:22569 


See also DIESEL ENGINES 
HEAT ENGINES 
INTERNAL COMBUSTION ENGINES 
STIRLING ENGINES 
TURBOJET ENGINES 
asad Sais (P. ), 2:22758 
-gas prop’ atent), 2: 
ENGLAND: 
See UNITED KINGDOM 
ENHANCED RECOVERY/RESEARCH PROGRAMS 
Contracts and grants for cooperative research on enhancement of 
_— of oil and gas. Progress review No. 8, 2:21629 (BERC- 
ENRI URANIUM/NUCLEAR MATERIALS DIVERSION 
Ranger uranium environmental inquiry. First report (Public 
testimony in opposition to development of Ranger uranium 
——- 2:21715 


(SOTOPIC) 
See ISOTOPE SEPARATION 


ENVIRONMENT 
Linking the models to match the rated and economic 
models must converge into le, ‘om ol 2:22609 
ENVIRONMENT. TION 


Low bac! meh i) detector wt anicoigcidence Nal 
Th, “K, and '’Cs in 


soils and v 2:23197 Mas 2326CRes. )) 
en ito wegeation), 3313 B00. tit 


Applications of isotopes (Need and cost of stable iotopes for use as 
aed — and environmental studies), 2:23327 (LA- 
ENVIRO ‘AL IMPACT ee 
Energy alternatives: a comes identification and 
assessment from ya 2:22634 eb 246363 
INMENTAL if 


CONTAMINATION a REGULATIONS 
Functions of ne U.S. Environmental Protection fone & 


radioactive ment, 2:21890 (CONF- 
ENVIRONMENTAL PRO ON AGENCY/POLL 
REGULATIONS 
Implementation plan review for Michigan 
rem and environmental cossiiantion mn 2:232 


Petro! ood refinery sulfur recovery plants, 2:23279 
ETREGULATIONS PROTECTION AGENCY/ 


REGULATION: 
rotection standards and waste management, 2:21807 


CONF- TOTO) 
ENZYMATIC HYDROLYSIS /BY-PRODUCTS 


— byproducts: feed, fertilizers, and feedstocks, 
Related apa Workshop No. 8, 2:22741 


See also TRYPSIN 
ENZYMES/BIOCHEMICAL REACTION KINETICS 
bay a ene of interference by sulfhydryl compounds in azo 
ye determination of 8-naphthylamine from synthetic protease 
ptm 2:23337 


ae 


Interactions 
iawn 2: 23409 ase’ 5384 
EPITHELIUM/CELL 


See ENVIRONMENTAL PROTECTION AGENCY 


(BONES) 
See BONE TISSUES 
pos ot reer 
yrene with mouse epithelial cells in 


— with mouse epithelial cells in 
eater, cee oor ” 

ee ee ae 

strength of selected adhesives (epoxy, varnish, e 
Bos my nitrogen and at room temperature, 2:22 


ner EPOXIDES 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUILIBRIUM PLASMA/MAGNETOHYDRODYNAMICS 
Three dimensional equilibria in the magnetohydrodynamic 
ximation, 2:23700 


to} a. 2:22998 


"Medical and Health Sciences Division research report 1975-1976 
(Effect of irradiation and chemical environmental pollutants on 
immune system of mammals; lipid metabolism; — 
radiopharmaceutical testing for tumor localiza tion; and 

acai 2: 23396 (O (ORAU- 128) 


radiation emer Bape 
ERBIUM ALLOYS/SP 
Spin waves in ferri i EeFe, 2:22853 (CONF-760601-P2) 
IUM NITRATES/SOLUTION HEAT 
Heats of dilution of some aqueous rare earth electrolyte solutions 
at 25°C. 2. Rare earth nitrates (From dilute solutions to 
saturation), 2:23027 
ERBIUM NITRATES/THERMODYNAMIC PROPERTIES 
Heats of dilution of some aqueous rare earth electrolyte solutions 
at 25°C. 2. Rare earth nitrates (From dilute solutions to 
saturation), 2:23027 
ERYTHROCYTES/CHEMICAL PROPERTIES 
——— particle aggregation in erythrocyte ghosts. II. The 


tion, 2:23338 
ERYTHROCY TES ELECTR IN MICROSCOPY 
Intramembrane particle aggregation in erythrocyte ghosts. II. The 
influence of tion, 2:23338 
ESCHERICHIA COLI/BI CAL REACTION KINETICS 
yoo in Escherichia coli membranes and cells: a laser 
ho study using derivatives of pyrene, 2:23264 
ESC: RICHIA COL 'HOTOLYSIS 


in Escherichia coli membranes and cells: a laser 
SEX speetays etl keot eman om. 2:23264 
on a calculational parameter study of soils typical of 
wo EX I cratering sites, 2:23252 2 (UCRL- 52038) 
ESSEX I PROJECT/GRO MOTIO 


Final on a calculational parameter om” of soils typical of 
some ESSEX I cratering sites, 2:23252 (UCRL-52038) 


(Includes esters of organic and inorganic acids.) 
See also POLYACRYLATES 
ESTERS/CHEMICAL PREPARATION 
Celorbicol, isocelorbicol, and their esters: new sesquiterpenoids 
from Celastrus orbiculatus, 2:23044 
ESTERS/STRUCTURAL CHEMICAL ANALYSIS 
Celorbicol, isocelorbicol, and their esters: new sesquiterpenoids 
Celastrus orbiculatus, 2:23044 
ARINE 
See AQUATIC — 
ETA INS/DECA 
and the on-mass-shell current algebra 


eta decay into three Tay 
(SuG)XSUG) sigma model, quark model, amplitude, rate), 


ETA MESONS/PARTICLE PRODUCTION 
aN Si: partial-wave amplitude near the etan production threshold 
(Cusp size and orientation, partial wave unitarity), 2:23509 
eta meson and hadronic interaction symmetry, 2:23527 
ETA-549 
See ETA MESONS 
— (ODYNAMIC PROPERTIES am 
and measurements on ethane, 2:2 
ETHANE/VAPOR PRESSURE 


PVT  iteaped pressure measurements on ethane, 2:21940 
Liquid fuels: Workshop No. 6, 2:21960 





ETHANOL/BIOSYNTHESIS 


ETHANOL/BIOSYNTHESIS 
Ethyl alcohol, 2:21965 
ETHANOL/COMBUSTION PROPERTIES 
Comparative study of fuel-air Otto cycle for five different fuels, 
2:21939 
ETHERS/CHEMICAL REACTIONS 
Synthesis and structure of the 1:1 uranyl nitrate tetrahydrate-18- 
crown-6 compound, UO2(NOs)2(H2O)2.2H20.(18-crown-6). 
Noncoordination of uranyl by the crown ether, 2:23062 


See ACETYLENE 
ETHYLENE/VAPOR PRESSURE 

Vapor pressures of the isotopic ethylenes. V. Solid and liquid 
ethylene-d;, ethylene-de (cis, trans, and gem), ethylene-ds, and 
ethylene-d, , 2:23048 


See ACETYLENE 
EUROCHEMIC/DECOMMISSIONING 
Status of the decommissioning per or of the Eurochemic 
oe plant, 2:21770 ( F-760701-) 


See also AUSTRL 
CZECHOSLOVAKIA 
FRANCE 
GERMAN DEMOCRATIC REPUBLIC 
GERMAN FEDERAL REPUBLIC 
ICELAND 
ITALY 
NETHERLANDS 
SWITZERLAND 
UNITED KINGDOM 


USSR 
EUROPE/COAL GASIFICATION 
Advanced gasification technologies, 2:21543 
EUROPE/COAL INDUSTRY 
Lignite: a primary energy source with long-term economic 
viability, 2:21588 
EUROPE/ENERGY DEMAND 
Western Europe, 2:22638 
EUROPE. REPROCESSING PLANTS 
Review of European high-level-waste solidification technology, 
2:21818 (CONF-760701-) 
EUROPE/RADIOACTIVE WASTE PROCESSING 
European practices and programs for the management of non- 
high-level wastes, 2:21820 (CONF-760701-) 
Review of Euro high-level-waste solidification technology, 
2:21818 (CONF-760701-) 
EUROPE/RADIOACTIVE WASTE STORAGE 
European practices and programs for the management of non- 
high-level wastes, 2:21820 ——e 
EUROPE/SOLAR SPACE HEATIN 
Solar heating still in the early ‘Etc Fil for hot water 
production - VDI meetin a as systems’, 2:22032 
EUROPE/TRANSPORT 
Experience in radioactive ee [aise in Europe, 2:21788 
CONF-760701-) 
EUROPE/URANIUM RESERVES 
a pe and mining of uranium-bearing ores in Europe, 
~ | 


EUROPEAN COMMUNITIES 
See also COMMON MARKET 
EUROPEAN COMMUNITIES/COAL LIQUEFACTION 
Policy of the European Community to promote the liquefaction of 
coal, 2:21555 
EUROPIUM/ABSORPTION SPECTRA 
Absorption spectra of rare-earth elements in the Schumann region: 
Europium, 2:23429 
EUROPIUM/EXCHANGE INTERACTIONS 
Theoretical calculation of the exchange integral for europium, 
2:22854 (CONF-760601-P2) 
EUROPIUM/MASS SPECTROSCOPY 
Rare earth element analysis by isotope dilution, 2:22998 
EUROPIUM/SEPARATION PROCESSES 
eg of some burn-up monitors from the UO2-Al nuclear 
uel, 2:21782 
EUROPIUM IONS/ABSORPTION SPECTRA 
Absorption spectra of rare-earth elements in the Schumann region: 
Europium, 2:23429 
EXHAUST GASES/DESULFURIZATION 
“ae for removing sulphur dioxide from exhaust gas (Patent), 


EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXPLODING WIRES/X-RAY SPECTRA 
wa spectra . exploded-wire plasmas, 2:23433 


See SUBCRITICAL ASSEMBLIES 
EXTENDED PARTICLE MODEL 
See also BAG MODEL 
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Extended objects (Relativistic ran —~ , quantum field theory bag 
and string owt ey 2:23487 (BNL-21923) 


See also CRYSTALLINE LENS 
EYES/RADIATION PROTECTION 
Development of a helmet-mounted PLZT thermal/flash 
protection system (Protective goggles), 2:23386 (SAND-76- 
5894) 


e 


F-1260 RESONANCES/DECAY 
mass dependence of two-pion inclusive correlation 
functions, 2:23519 


New method for multi-channel Fabry 
pulses in the regime, 2: 223651 ‘a F-75-6) 
AILED DETECTION 
Sampler for sodium from reactor fuel assemblies (Patent), 2:22297 
FAILED ELEMENT MONITORS 
Failed fuel element detector (Patent), 2:22508 
Method for failed element detection in a reactor fuel element 
(Patent), 2:22477 
FAILED ELEMENT MONITORS/DESIGN 
: xen for detecting sheath rupture, 2:22486 (ERDA-tr- 
24 
FAILURES/FORECASTING 
Estimating and forecasting failure rate processes by means of the 
Kalman filter (Nonparametric method), 2:23865 {LA-UR-76-41) 
FALLOUT DEPOSITS/RADIATION MONITORING 
Plutonium and americum concentration along fresh water food 
chains of the Great Lakes, U.S.A. General summary of 
progress, 1975-1976, 2:23304 (COO-3568-13) 
FARADAY GENERATORS 
See MHD GENERATORS 
FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST NEUTRONS/ABSORPTION 
Use of single crystal silicon as a thermal neutron filter, 2:22941 
(CONF-760601-P2) 
FAST NEUTRONS/SLOWING-DOWN 
Q/sub N/ a (CEANI870) for slowing-down in fast reactors, 
2:23603 ( -N-1876 
FAST REACTO 
See also FBR I TYPE REACTORS 
FFTF REACTOR 
GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
SNEAK REACTOR 
FAST REACTORS/FUEL ASSEMBLIES 
Structure for supporting fuel assemblies (Patent), 2:22305 
FAST REACTORS/FUEL MANAGEMENT 
Optimization of fast a — by means of a nonlinear 
rogramming 2:22318 
FAST REACTORS/FUEL PINS 
a safety tests on fast reactor fuels, 2:22572 
AST REACTORS/FUEL RODS 
Fabrication process of fuels for fast reactors (Patent), 2:22298 
FAST REACTORS/REACTOR KINETICS 
Accuracy comparison of the fast reactors physical characteristics 
computation by different computer programs on simple models, 
3:22 22368 (INIS-mf-3186) 
Algorithms and p' for calculations of physical 
characteristics of fast reactors by the Monte-Carlo method, 
2:22371 (INIS-mf-3186) 
Application of polynomic models of physical parameters in the 
x research of fast power reactors, 2:22363 (INIS-mf- 
Application of the non-linear programming methods on 
optimization of physical parameters of fast power reactor, 
2 52365 (INIS-mf-3186) 
Computation of fast reactors by the embedded elements methods, 
= 22370 (INIS-mf-3186) 
Computes poaaiaaee for fast reactors computation based on the 
Monte-Carlo method, 2:22193 (INIS-mf-3186) 
Computer program for fast reactor computation by the Monte- 
Carlo method with accurate description of cross sections and 
scattering probability, 2:22367 2236) (INS mt 3186) 


Non-linear in optimization of fast reactors, 
2:22369 dNigmesis) 


Q/sub N/ ximation for slowing-down in fast reactors, 
2:23603 ( -N-1876) 
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Some experience of the ROKBAR program application - 
estimation of influence of initial hae ern 2 7 oe 
7 tion of fast reactors, 2:22364 (INIS-mf-3186) 


Coupling for nuclear reactor fuel elements (Patent), 2:22463 
Fastening device restricting load (Patent), 2:224 
Impro ee 


Mule life analysis using strainrange partitioning, 


heen 


Concept of in life 
- my 2:25830 30 (CONF-7 1107 > 


ACIDS 

See CARBOXYLIC ACIDS 

FAULT TREE ANALYSIS 

Fault trees for location of sensors in chemical p: + 
se in SO2 pap ly pe em ge 8 


CRL-78442) 
Fault trees for Ne eS of system fault conditions, 2:22587 
FAULT TREE ANALYSIS/ALGORITHMS 
Efficient algorithm for reducing the complexity of computation in 
fault tree analysis, 2:22432 
FAULT TREE SY: 
See FAULT TREE ANALYSIS 
FBR TYPE REACTORS 
See also GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
ee and operating experience with breeder reactors, 
FBR TYPE REACTORS/FUEL CANS 
Clad data for fuel-element simulation models, 2:22312 
FBR TYPE REACTORS/REACTOR COOLING 
Fast breeder reactor (Patent), 2:22296 


AL 
See FAILED ELEMENT DETECTION 
FEDERAL REPUBLIC OF GERMANY 
See GERMAN FEDERAL REPUBLIC 
FEDERAL TEST PROCEDURE 
Emission monitoring requirements: receipt of application and 
roval of alternative moni —— 2:23270 
TERIALS PLANTS/O) 
Nuclear fuel cycle. II. Fuel element manufacture (United 
Kingdom), 2:21762 
FEEDWATER 
~~ a ty feedwater control for BWR type reactors (Patent), 


TES 
See IRON OXIDES 
FERRATES/CRYSTAL FIELD 
Some experiments on neutron inelastic scattering at the pulsed 
reactor IBR-30, 2:22914 (CONF-760601-P2) 
FERRITES/SPIN WAVES 
= wave dispersion in Li 1sFez 8704, 2:22948 (CONF-760601- 


FERR' IFFUSION 
Molecular petene S 6 Saar eae : ferrocene in cold 


= hthalate, 2:23040 (CO NF 760938 3), 
RROELECTRIC MA /PHYSICAL RADIATION 
Effect Effect of gamma irradiation on the dielectric, piezoe! 


ne io poupettion a of f irae ee nen rps, 2 2: 2 


a OPTICAL MODELS 
FETUSES/BIOLOGICAL RADIATION EFFECTS 
aoe of mouse foetus to radiation from Na sup(99m)TcO,, 


2:2 
FFTF REACTOR/DESIGN 
Instructions for submittal and control of FFTF design documents 
Wn desi , related documentation, 2:22325 (HEDL-WHAN- 
ev. 
FFTF REACTOR/ELECTRICAL EQUIPMENT 
2 — system reliability study, 2:22502 (HEDL-TME- 
FFTF REACTOR/REACTIVITY INSERTIONS 
ee ey insertion events in the FTR, 2:22546 (HEDL- 
FFTF REACTOR/REACTOR COMPONENTS 
Caustic corrosion control in sodium removal processes, 2:22501 
facturing experience for major safety 
related com 500 (HEDL-SA-1 a. 
FFTF REA R/REACTOR CORE DISR 
Flow and stres analysis of the Fast Flux Test Facility reactor 
cavity liner vent s ane ex-vessel PAHR conditions, 
2:22545 (HEDL-TC-69 
FFTF REACTOR/REA "OR INSTRUMENTATION 
Response of commercial smoke detectors to combustion 
from FFTF combustibles, 2:22503 (HEDL-TME-76-7 


lor time- 


FISHES/RADIOACTIVITY 


FFTF REACTOR/REACTOR VESSELS 
mit ibrating in a cylindrical fluid 
Sodium ecology and cover gas seal ye a meg 
A IE) progress report, April-June 1976, 2: 


FFTF REA REACTOR/VALVES 


Fast Flux Test Facility pri sodium check valve, 2:22510 
FIBROBLASTS, 


/PH 
itization of human diploid cell cultures by intracellular 
flavins and m by antioxidants, 2:23377 


THEO!) 
See also QUANTUM FIELD THEORY 
FIELD RIES/FOLDY-WOUTHUYSEN TRANSFORM 

Bhabha first-order wave equations. VI. Exact, closed-form, Foldy- 

-— transformations and solutions, 2:23533 
RIES/WAVE EQUATIONS 

Fi phabha first-order wave equations. VII. Summary and 

conclusions, 2:23534 


a PHOTOGRAPHIC FILMS or NUCLEAR 
ULSIONS. 


) 
See also SUPERCONDUCTING FILMS 
FILMS/ADHESION 


Thin film adhesion 
(SAND-76-5946 
FILMS/DEPOSITION 
wal ing: concepts and applications, 2:22802 (SAND-76-5459) 
Thin films, 2:22797 (BNL-21964) 
FILMS/USES 
Thin films in energy systems, 2:22048 


TERS 
See also AIR FILTERS 
ELECTRIC FILTERS 
OPTICAL FILTERS 
FILTERS/PERFORMANCE TESTING 
Filtration process and equipment studies for coal liquefaction 
— Quarterly report, June-August 1976, 2:21548 (FE- 
FINGERS IMETRY 
with c —_ radiation dosimeter (Patent), 2:23211 
FINTHE D ICE METHOD/ACCURACY 


and adhesive failure: a perspective, 2:22864 


Accuracy property of certain hyperbolic difference schemes, 
2: 23869 SAND-76-0389) 
ELEMENT METHOD 


FINITE 
Modeling the planetary boundary layer using the Galerkin finite- 
element msined, 2:23883 
FIRE EXTINGUISHERS/COST BENEFIT ANALYSIS 
— of a concealed mine fire by inertization with nitrogen, 


FIRST WALL/PERMEABILITY 
Permeation and gettering of hydrogen isotopes for CTR 
i. 2:23853 (SLL-74-0003) 
TURE 


See AQUACULTURE 
FISHES/ACTIVATION ANALYSIS 
Organomercury and total mercury content of environmental 
. matrices as determined by neutron activation analysis, 2:22974 
FISHES/ENTRAINMENT 
Computer simulation model for the striped bass young-of-the-year 
ae in the Hudson River (Effects of entrainment and 
ement at oy plants on population dynamics), 2:23297 
oe /NUREG-8) 
ue and sensitivity analysis of the compensation function used 
LMS Hudson River striped bass models. Environmental 
Solannes Division publication No. 944, 2:23298 (ORNL/TM- 


5437) 
FISHES/IMPINGEMENT 
Computer simulation model for the striped bass young-of-the-year 
population in the Hudson River (Effects of entrainment and 
im it at ED plants on population dynamics), 2:23297 


(O 
FISHES/NATURAL RADIOACTIVITY 
Reei0si-4) accumulations in Clinch River fish, 2:23302 (CONF- 
761031-4 
FISHES/POPULATION DYNAMICS 
Computer simulation model for the striped bass young-of-the-year 
in the Hudson River (Effects of entrainment 


(ORNL/NU at G3) plants on population dynamics), 2:23297 


ase ue and sensitivity analysis of the compensation function used 


bass models. Environmental 
‘0. 944, 2:23298 (ORNL/TM- 


LMS Hudson River stri 
Sciences Division publication 


5437) 
FISHES/RADIOACTIVITY 
Plutonium and americum concentration along fresh water food 
chains of the Great Lakes, U.S.A. General summary of 
progress, 1975-1976, 2:23304 (COO-3568-13) 





FISHES/TEMPERATURE EFFECTS 


se accumulations in Clinch River fish, 2:23302 (CONF- 
761031-4 
FISHES/TEMPERATURE EFFECTS 
Temperature preferences of fish: a review and compilation of 
results, 2:23328 (CONF-760499-1) 
FISSILE MATERIALS 
(Materials containing nuclides capable of undergoing fission by 
interaction with slow neutrons. “i 
FISSILE MATERIALS/ACCOUNTING 
Non-destructive control of fissile material in solid and liquid 
— arising from a reactor and fuel reprocessing plant, 
2:21885 
FISSILE MATERIALS/MATERIAL BALANCE 
a " for identification and estimation of fissile materials, 
2:21 
FISSILE MATERIALS/NONDESTRUCTIVE ANALYSIS 
Non-destructive control of fissile material in solid and liquid 
samples arising from a reactor and fuel reprocessing plant, 
2:21885 
Operational experience in the non-destructive assay of fissile 
= in General Electric's nuclear fuel fabrication facility, 


2:218 
FISSILE MATERIALS/NUCLEAR REACTION ANALYSIS 
In-plant non-destructive assay of HTGR fuel materials, 2:21884 
FISSION CHAMBERS/PERFORMANCE 

Combined impulse-fluctuation unit for measuring high count-rate 
neutrons, 2:22485 (ERDA-tr-247) 

FISSION FRAGMENT DETECTION/NUCLEAR EMULSIONS 

Supralinearity of nuclear research emulsions (Mimics radiation 
response of biological systems), 2:23196 (COO-1671-70) 

FISSION FRAGMENTS/ANGULAR DISTRIBUTION 

Search for correlation between mass and angular distributions of 

fragments in the reaction Eee, 2:23592 
FISSION FRAGMENTS/ENERGY 

Search for correlation between mass pe angular distributions of 

fragments in the reaction ?*°Ra(n,f), 2:23592 
FISSION FRAGMENTS/PROMPT NEUTRONS 

Possibility of evaluating the average number of prom ms neutrons 

emitted by fragments of superheavy elements, 2:2358 
FISSION PRODUCT RE RELEASE 

LARC-1: a Los Alamos release calculation program for fission 

product transport in HTGRs during the LOFC accident, 
- 2:22550 (LA-NUREG-6563-MS) 

Quarterly progress report on fission product release from LWR 
fuel for the period July-September 1976, 2:22555 (ORNL/ 
NUREG/TM-73 

FISSION PRODUCT RELEASE/COMPUTER 

CALCULATIONS 

Review and development of aerosol analytical methods. Liquid 
Metal Fast Breeder Reactor Program (LMFBR; GALP code), 
2:22541 (GEAP-14147) 

FISSION PRODUCTS/DIFFUSION 

Conclusions from studies of the Oklo natural reactors, 2:21840 
(CONF-760701-) 

Diffusion of fission products in thorium metal, 2:21763 

FISSION PRODUCTS/ENERGY YIELD 

Effects of neutron capture transformations on the decay power of 
fission products, 2:22386 

Sensitivity of decay power to uncertainties in fission product 

yields, 2:22380 
FISSION PRODUCTS/NEUTRON REACTIONS 

Methods of adjustment and error evaluation of neutron capture 

cross sections: application to fission product nuclides, 2:22383 
FISSION PRODUCTS/REACTIVITY WORTHS 

Methods of adjustment and error evaluation of neutron capture 

cross sections: application to fission product nuclides, 2:22383 
FISSIONABLE MATERIALS 
(Materials containing nuclides capable of undergoing fission by any 


process.) 
See also FISSILE MATERIALS 
FISSIONABLE MATERIALS/CRITICALITY 
Fast-neutron detector for use as a criticality monitor, 2:23202 
(UCRL-78192) 
FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FLAMES/COMBUSTION KINETICS 
Quenched flames with inhibitors: a theoretical analysis (theoretical 
analysis of quenched flames), 2:21937 (BNL-21977) 
FLAT PLATE COLLECTORS/COMPARATIVE EVALUATIONS 
Comparative performance of solar heating with air and liquid 
systems. Interim progress report, February 1, 1976-August 30, 
1976, 2:22018 (COO/2868-1) 
FLAT PLATE COLLECTORS/CONTROL SYSTEMS 
Solar sensor-heater (Patent), 2:22054 
FLAT PLATE COLLECTORS/CORROSION 
Study of corrosion and its control in aluminum solar collectors. 
Progress report, June 1, 1976-August 31, 1976, 2:22044 (COO/ 
2934-76/1) 
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FLAT PLATE COLLECTORS/COST 
Summer and winter solar heat collector (Patent), 2:22058 
FLAT PLATE COLLECTORS/DESIGN 

Collector for absorbing of solar energy (Patent), 2:22046 

Equipment for utilizing solar heat (Patent), 2:22047 

Method and equi: t for the heating of buildings using solar 
energy (Patent), 2:22024 

Summer and winter solar heat collector (Patent), 2:22058 

FLAT PLATE COLLECTORS/EFFICIENCY 

Analysis of thermal formance of “Solaris” water-trickle solar 
collector, 2:22042 (CONF-761 107-17) 

Evaluation of “Solaris” water-trickle solar collector and 
demonstration of annual cycle collection and storage of solar 
heated water, 2:22043 (CONF-761 143-1) 

Summer and winter solar heat collector ag 2:22058 

FLAT PLATE COLLECTORS/FLUID 
Solar sensor-heater (Patent), 2:22054 
FLAT PLATE COLLECTORS/MATERIALS TESTING 
Study of corrosion and its control in aluminum solar collectors. 
~y! — June 1, 1976-August 31, 1976, 2:22044 (COO/ 
1 
FLAT PLATE COLLECTORS/PERFORMANCE 

a Community Center: a total solar design concept, 

Utilization *" solar energy by means of solar cells and ultra-black 
absorbers, 2:22045 

FLAT PLATE COLLECTORS/PERFORMANCE TESTING 

Analysis of thermal performance of “Solaris” water-trickle solar 
collector, 2:22042 (CONF-761 107-17) 

Evaluation of “Solaris” water-trickle solar collector and 
demonstration of annual cycle collection and storage of solar 
heated water, 2:22043 (CONF-761 143-1) 

FLAT PLATE COLLECTORS/SOLAR HEATING SYSTEMS 

at for utilizing solar heat (Patent), 2:22047 

FLOW (FLUID) 


See FLUID FLOW 


Flow rate regulator (Patent), 2:22405 
Flow rate regulator (Patent), 2:22406 
FLUE GAS/ ITIVES 
Use a and flue gas additives in large steam generators, 
2:22132 
FLUE GAS/ENVIRONMENTAL TRANSPORT 
Comparison of calculated and measured maximum aboveground 
air pollutant concentrations and their respective distances from 
o source of release of large power plants, 2:23262 (ORNL-tr- 


4231) 
FLUE GAS/POLLUTION CONTROL EQUIPMENT 
Equipment for the electric cleaning of exhaust gases by ionization 
(Patent), 2:22145 
FLUE GAS/PURIFICATION 
Fundamentals of physical and chemical absorption, 2:23011 
FLUE GAS/TEMPERA ERATURE MEASUREMENT 
Temperature of gases leaving the fire-chamber of a P-57 boiler 
burning ekibastuz coal, 2:22146 
FLUID Ww 
See also GAS FLOW 
LIQUID FLOW 
TURBULENT FLOW 
TWO-PHASE FLOW 
FLUID FLOW/MIXING 
Intrusion of fluid into the inflow branch of a 180°-approach 
mixing tee, 2:22360 (ANL-CT-76-47) 
FLUID: BED/HEAT TRANSFER 
Heat transfer in a fluidized countercurrent bed. Interim report, 
August-October 1976, 2:21537 (FE-2231-2) 
FLUORESCENCE/ BIOCHEMICAL REACTION KINETICS 
Fluorescence studies on chloroplast coupling factor, 2:23335 
(LBL-5366) 
FLUORIDES/CRITICAL PRESSURE 
Critical parameters of hexafluorides for elements of groups VI, 
VII, and VIII, 2:22947 
FLUORIDES/CRITICAL TEMPERATURE 
Critical parameters of hexafluorides for elements of groups VI, 
VII, and VIII, 2:22947 
FLUORINE/ACTIVATION ANALYSIS 
Determination of nitrogen, fluorine, sulfur, and lead in petroleum 
Ja by y photon and charged particle activation, 2:21652 
FLUORINE/ ICAL ANALYSIS 
Fluorine contents of lithium aluminate powder and sintered 
— 2:23019 (RL-GEN-1573) 
ORINE/ISOTOPE DILUTION 


Spiking pore be en 4 —ro and its application to fluorine 


determinations, 
FLUORINE/PIONIC ATOMS 
Determination of strong-interaction widths and shifts of pionic x- 
rays with a crystal spectrometer, 2:23435 
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FLUORINE/X-RAY FLUORESCENCE ANALYSIS 
Advantages of x-ray fluorescence analysis for trace elements in 

silicate rocks, 2:22992 

FLUORINE pote ame ey a . 

plication o' MARK IV scanning system for 
fonuclide le computed tomography of the brain, 2:23359 

(UCLA-12-1093) 

FLUORINE 19 po oe met gy nen 


Research in nuclear chemistry. Ann Septem 
15, 1975-December 31, 1976, 2:23580 $80 (600.3286 19) 


FLUORINE 19 REACTION S/STRIPPIN 
Optical-model potential in ll reactions 
induced by heavy ions, 2:23 
FLUORINE 19 TARGET/PION REACTIONS 
Dramatic nuclear structure effects in (77,7N) reactions, 2:23554 
FLUORINE pt le ere tan” ma STRUCTURE 
Crystal and molecular structure o’ 
ua D. Ke(OSeFs)e (X-ray diffraction 
studies), 2:2 
Crystal and molecular structure of uranium 
ey? eee U(OTeFs)s (X-ray diffraction 
studies on), 
FLUORINE COMPOUNDS/MOLECULAR STRUCTURE 
Crystal and molecular structure of xenon 
pn ge eemaaae T)), Xe(OSeFs)2 (X-ray diffraction 
studies), 2:23034 
Crystal and molecular structure of uranium 
——— U(OTeFs)s (X-ray diffraction 


High-frequency ion electrostatic instabilities in mixed warm-cold 
plasma, 2:23711 
FLY ASH/ACTIVATION ANALYSIS 
Neutron activation analysis pete to the study of elements 
entering and leavin tq hang steam plant (Thomas A. Allen 
Plant at Memphis, aun) soe 
OPERTIES 


FLY ASH/SO) 

Hot low Btu pt coh deen in fixed bed of iron 
oxide-fly ash. Annual report No. 1, July 1, 1975-June 30, 1976, 
2:21524 (FE-2033-17) 

FLYWHEEL ENERGY STORAGE/COMPOSITE MATERIALS 

Composite fiber flywheel for energy storage, 2:22592 

FLYWHEELS/BEARINGS 


etic ATION 2:22590 (SAND-76-0532) 
FLYWHEELS/LEVITA 


Analysis of magnetic suspension, 2:22590 (SAND-76-0532) 
FOAMS/COST 
Iso-foam lagging in gate-end road headings, 2:21598 


an in gate-end road headings, 2:21598 
In ¥ 
SEN TRANSFORM, METRICS 


Iso-foam la; 
FOLDY-WO 
Foldy-Wouthuysen transformations in an indefinite-metric space. 
III. Relation to Lorentz transformations for first-order wave 
‘a and the Poincare generators, 2:23620 


See also MEAT 
FOOD/ACTIVATION ANALYSIS 
Study into the accuracy of a remote-controlled system for 
multielement determination in foodstuffs using NAA (28 
elements can be 7 armen se hye 2:22970 
FOOD/PHOTOSYNTHESIS 
Long-range approaches to bioconversion, 2:21954 
FOOD CHAINS/CONTAMINATION 
0° of '*7Cs through the food chain to man, 2:23295 (HASL- 
FORAMINIFERA/LIFE CYCLE 
Allogromia laticollaris: a foraminiferan with an unusual apogamic 
enic life cycle, 2:23332 
FORAMINIFERA/REPRODUCTION 
Allogromia laticollaris: a foraminiferan with an unusual apogamic 
RESTS B10 life —_— 2:23332 


er roductivity of the forest (Measuring methods), 2:23288 
(ORN -tr-4253) 
FORMIC ACID/CHEMICAL REACTION KINETICS 
Foompene factors in surface reactions, 2:23033 
FO) IGSREAKTOR GEESTHACHT-2 
See FRG-2 REACTOR 
FORSMARK-3 REACTOR/DIAGRAMS 
World's Reactors no. 70 - Forsmark 3, BWR-75, 2:22186 
FORSMARK-3 REACTOR/ECCS 
it, 2:22188 
R/FIRE PREVENTION 
R/REACTOR PROTECTION 


Forsmark 
FORSMARK-3 REA 
Fe 3 | ty 2:22188 
reactor t, 


Forsmark 
FORSMARK-3 REA’ TIONS 
World's Reactors no. 70 - Forsmark 7 BWR-75, 2:22186 


FRACTOGRAPHY/INTERFEROMETERS 


FORSMARK-3 REACTOR/STEAM SY: 
Turbine plant for Forsmark 3, 2:22187 
FORS: -3 REACTOR/STEAM 
Turbine plant for Forsmark 3, 2:22187 
FORT ST. REACTOR 
See VRAIN REACTOR 
IL FUELS 


SYNTHETIC he 
FOSSIL wep map ENERGY 
Net energy anal Paes balance study of fossil fuel 
resources, 2:2 602 (NP-21 
FOSSIL FUELS/PRODUCTION 
Net energy analysis: an Serf balance study of fossil fuel 
resources, 2:2 602 ey 28) 
FUEL POWER P 


ba ot in power-supply engineering in the course of time, 
FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 

CONTROL 

Voerde judgment (Halting construction of STEAG power 
station), 2:22667 

FOSSIL-FUEL POWER PLANTS/AVAILABILITY 

Analysis confirms nuclear performance, 2:22170 

FOSSIL-FUEL POWER PLANTS/BOILER FUEL 

In situ coal gasification: prospects as a source of utility fuel, 

2:21529 —s INF-760944-4) 
oe tary fuel for power generation (Ames, Iowa), 2:21968 
FO L-FUEL 4 POWER PLANTS/BOI ILERS 

Examination of a failed transition weld — and the associated 
base metals (From coal-fired boiler after 17 years), 2:22837 
(ORNL-5223) 

Reliability — of peouiing fossil-fired power units with 

ities, 
FOSSIL-FUEL | WER PLANTS/COST BENEFIT ANALYSIS 

Internalizing social costs in power plant siting: some examples for 
-— ad _ plants in the United States, 2:23316 (CONF- 

FOSSIL-FUEL POWER PLANTS/DESIGN 
NCO approach to a fluidized bed steam boiler (21 refs.), 2:21610 
-761107-12) 

mm. lant data con Philadelphia Electric Company Cromby 
No. 2 Unit. Volume I. Plant, component, and control 
description, 2:22102 (ERDA-76-150/1) 

FOSSIL- L POWER PLANTS/ENVIRONMENTAL 


Comparison of calculated and measured maximum aboveground 
air pollutant concentrations and their respective distances 
3 : of release of large power plants, 2:23262 (ORNL-tr- 
4 

FOSSIL-FUEL POWER PLANTS/FLUE GAS 
Emission monitoring requirements: receipt of application and 
roval of alternative monitoring requirements, 2:23270 
FO -FUEL POWER PLANTS/GAS TURBINES 
New gas turbines could got fuel benefits (Advanced systems 
for coal-derived fuels), 2 

FOSSIL-FUEL POWER PLANTS/LICENSING 

Hi Administrative Court in Muenster against 

teinkohlekraftwerk Voerde, 2:22661 

FOSSIL-FUEL POWER PLANTS/PERFORMANCE TESTING 

— lant data base, Philadelphia Electric Company Cromby 

Unit. Volume I. Plant, component, and control 
tion, 2:22102 (ERDA-76-150/1) 

Power ae data base, Philadelphia Electric Company Cromby 
No. 2 Unit. Volume II. Open loop transient tests, 2:22103 
(ERDA-76-150/2) 

Power plant data base, Philadelphia Electric Company Cromby 
No. 2 Unit. Volume IIT. Closed loop transient tests, 2:22104 

RDA-76-150/3) 
FOSSIL-FUEL POWER PLANTS/RELIABILITY 

How can we improve power plant reliability, 2:22668 

Reliability indices of promisin re fossil-fired power units with 
enhanced capacities, 2:2211 

FOSSIL-FUEL POWER PLANTS/SITE SELECTION 

Internalizing social costs in power plant siting: some exam; 4 for 
coal and ve plants in the United States, 2:23316 ( 
761103-16) 

FOSSIL-FUEL POWER PLANTS/STEAM GENERATORS 

Development up to the present state of large steam generators for 

lic electricity supply, 2:22137 
FOSSIL-FUEL POWER PLANTS/WASTE HEAT 

Future heat supply of our cities. Heating by waste heat, 2:22606 

Potential use of power plant reject heat in commercial 
mF 2:22728 (ORNL/TM-5663) 

td neater ny tee OMETERS 


Microsecond ho —— interferometer for fracture studies, 
2:23101 (UCRL-52161) 





FRACTURE PROPERTIES 


FRACTURE PROPERTIES 
Materials and mechanics of rate effects in brittle fracture. Progress 
rt, October 1975-October 1976, 2:22919 (COO-2422-08) 
FRA RES/ORIENTATION 
= 7 in situ stress on induced fractures, 2:21631 (MERC/SP- 
16/2 
FRANCE/AUTOMOBILES 
Future of the automobile, 2:22759 (CONF-761021-1) 
FRANCE/ENERGY POLICY 
Energetic model for France (Book (in French)), 2:22345 
FRANCE/ENERGY SOURCES 
Nuclear power stations and the environment, 2:23317 (ORNL-tr- 
4268(Draft)) 
FRANCE/GEOTHERMAL EXPLORATION 
French appraise their —— possibilities (Paris Basin, 
Aquitaine Basin, and Alsace Graken), 2:22062 
FRANCE/GEOTHERMAL RESOURCES 
French appraise their d Alsace G possibilities (Paris Basin, 
Aquitaine Basin, and Alsace Graken), 2:22062 
FRANCE/NUCLEAR PO 
Electronuclear Program in _ 2:22169 
Scientific fundamentals, description of the various types of 
reactors, the py fn fang ord rogram, 2:22351 
FRANCE/RADIO. MANAGEMENT 
French pro - 21796 51796 (CONF-700701- ) 
FRANCE, CTOR SAFETY 
Nuclear safety in France, 2:22575 
FRANCE/THERMAL WATERS . 
Preliminary geothermic studies on mineral water in French Massif 
Central, 2:22065 
FREE RADICALS 
See RADICALS 
FREONS/TWO-PHASE FLOW 
Experimental investigation of the thermally induced flow 
oscillations in hase systems, 2:23149 
FRESH WA TER ECOSYSTEMS 
See AOQUATI TIC ECOSYSTEMS 
FRG-2 REACTOR/REACTOR EXPERIMENTAL FACILITIES 
Data acquisition and sequential Poop control by means of 
process computers, 2:22499 (GKSS-76/E/24) 
FTR REACTOR 
See FFTF REACTOR 
FUEL ASSEMBLIES 
See also FUEL ELEMENT CLUSTERS 
FUEL ASSEMBLIES/DEFORMATION 
Input instructions for SADCAT (Structural Analysis for 3-D Core 
Assembly Transients), 2:22435 (ANL-8104(Suppl.)) 
FUEL ASSEMBLIES/DESIGN 
Core engineering. Fifty-ninth quarterly report, May-July 1976 
(LMFBR; FFTF), 2:22278 (GEAP-10028-59) 
Fuel for the BWR-6, 2:22181 
FUEL ASSEMBLIES/SPACERS 
= type spacer for a nuclear fuel assembly (Patent), 
Pressure drop and volume fraction of grid and wire spaced 
subassemblies (LMFBR), 2:22261 (ANL-AFP-13) 
FUEL ASSEMBLIES/STRESSES 
Input instructions for SADCAT (Structural Analysis for 3-D Core 
Assembly Transients), 2:22435 (ANL-8104(Suppl.)) 
FUEL ASSEMBLIES/SUPPORTS 
Structure for supporting fuel assemblies (Patent), 2:22305 
Support for fuel assembly (Patent), 2:22452 
Support system for the fuei and fertile elements of a gas- or steam- 
cooled reactor (Patent), 2:22315 
ees mechanism for nuclear fuel sub-assembly (Patent), 


FUEL ASSEMBLIES/VOIDS 
Reactor in-core void meter (Patent), 2:22398 
FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CANS 
Development and present status of zircaloy cladding technology 
for pressurised water reactors in the Federal Republic of 
Germany, 2:22198 
Properties of stainless a cladding for use in advanced gas- 
cooled reactors, 2:22237 
FUEL CANS/ANISOTROPY 
Anisotropic theory and the measurement and use of the 
anisotropic factors for Zircaloy-4 fuel sheaths, 2:22842 
FUEL CANS/CLOSURES 
Method for welding the end plugs of a nuclear fuel cladding tube 
(Patent), 2:22454 
Welding method for a fuel rod interplug (Patent), 2:22456 
FUEL CANS/CORROSION 
Calculating the oxidation of Zircaloy cladding tubes by solving 
the diffusion equation, 2:22478 
FUEL CANS/CREEP 
Clad data for fuel-element simulation models, 2:22312 
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FUEL CANS/DEFORMATION 
Densification and fuel rod flattening - reliability impact (PWR), 
2:22194 (INIS-mf-3193) 
FUEL CANS/ELECTRON BEAM WELDING 
Electron beam welding facility (Patent), 2:22458 
FUEL CANS/FABRICATION 
Method of reducing the space between the fuel can and the filling 
of nuclear reactor fuel rods (Patent), 2:22464 
FUEL CANS/HYDRIDATION 
Mechanism of defection of zircaloy-clad fuel rods by internal 
hydriding, 2:22439 (INIS-mf-3193) 
FUEL CANS/PHYSICAL RADIATION EFFECTS 
Evaluating strength and ductility of irradiated Zircaloy. Task 5. 
Quarterly report, July-September 1976, 2: 23885 (BMI- 


-1961 
FUEL CANS/QUALITY ASSURANCE 
Computers in the quality assurance, 2:22429 
FUEL CANS/STRAINS 
~~ rb strain distribution in stainless steel fuel rod cladding, 
FUEL CANS/STRESSES 
Primary and secondary creep properties for zircaloy ee 
elevated temperatures of interest in accident analyses, 2:22 
FUEL CANS, ISILE PROPERTIES 
Numerical simulation of tensile behaviour of nuclear fuel cladding 
(Irradiated Zircaloy), 2:22897 
FUEL CANS/ULTRASONIC TESTING 
Computers in the quality assurance, 2:22429 
a transducers for use in the testing of thin-walled tubing, 
2: 
FUEL CELL POWER PLANTS/PLANNING 
Which utilizable a sources are available for us during the 
yk decades (German Federal Republic), 2:22635 


See also HYDROCARBON FUEL CELLS 
HYDROGEN FUEL CELLS 
REGENERATIVE FUEL CELLS 
FUEL CELLS/ELECTRODES 
ces for fuel element and process for its fabrication (Patent), 
FUEL CELLS/FORECASTING 
letable resources, 2:22676 
CELLS/TECHNOLOGY ASSESSMENT 
guna resources, 2:22676 
CHANNELS 


Duct for transferring heat between a fluid and hot members, in 
particular for nuclear reactors (Patent), 2:22182 
FUEL CHANNELS/WELDED JOINTS 
Experience with ultrasonic inspection of ee wall welds in fuel 
channels for boiling water reactors, 2:22185 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL CYCLE 
See also FUEL MANAGEMENT 
PLUTONIUM RECYCLE 
nee analytical chemistry in the fission cycle work by ECN, 


FUEL CYCLE/ECONOMICS 
Effects of U-236 and other uranium isotopes in HTGR fuel cycle, 


FUEL CYCLE/RADIOACTIVE WASTES 
———— of the fuel cycle and nature of the wastes, 2:21803 
(CONF-760701-) 
Projections of wastes to be oo 2:21804 (CONF-760701-) 
FUEL CYCLE/RESEARCH PROGRAMS 
LWR fuel recycle program. Quarterly pro; report, July- 
tember 1976.7 2:21767 (BNWL-2080-2 
FUEL DENSIFICATION 
Densification and fuel rod flattening - reliability impact (PWR), 
2:22194 CINIS mf.3193) 
Effect of pellet characteristics and irradiation conditions on UO, 
-— densification, 2:22437 (INIS-mf-3193) 
FUEL ELEMENT CLUSTERS/FABRICATION 
ey inserting nuclear fuel rods in grid assembly (Patent), 
FUEL ELEMENT CLUSTERS/FLUID FLOW 
oO of the sector of hydrodynamic flow stabilization in 
packed rod bundle channels, 2:22472 
FUEL E EMENT ' CLUSTERS/SPACERS 
2a fuel element clusters with spring and stop (Patent), 
for a fuel assembly (Patent), 2:22443 
ELEMENT CLUSTERS/SUPPORTS 


a fuel element clusters with spring and stop (Patent), 
FUEL ELEMENT CLUSTERS/X-RAY RADIOGRAPHY 


Feature extraction through least squares fit to a simple model, 
2:22481 (LA-UR-76-1899) 
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FUEL ELEMENT FAILURE 


Nuclear fuel failures, their causes and remedies (Water cooled 


reactors), 2:22440 ae age 
Postirradiation examination results for the irradiation effects 
test 1, 2:22529 (ANCR-NUREG- 13 
FAILURE/FISSI 


ON PRO! 


analysis. Seventh report, 
2: 29340 (GEAP. -14038-7) 
FUEL ELEME hapa PROGRAMS 
ivity 


Metallurgical examination of LMFBR FFM bundle 5D following 
failure d boiling tests, 2:22556 (ORNL/TM-5491) 


See also ANNULAR FUEL ELEMENTS 


JURNUP 
Application of two-dimensional burnup computer codes to the 
Wires) of nuclear power plants ), 2:22192 (THZ- 


Method - and plication - for non-destructive determination of 
nuclear —— uantities, 2:22474 
FUEL ELEMENTS/CORROSION INHIBITORS 
Chemical immobilization of fission ucts reactive with nuclear 
reactor components (Patent), 2: 
FUEL ELEMENTS/DEFORMATION 
Oe nal stability of water reactor fuel, 2:22441 (INIS-mf- 
FUEL ELEMENTS/DESIGN 
Advanced LMFBR core design fourth quarterly report, April- 
June 1976, 2:22279 (GEAP-14078-4) 
— of materials properties on the design of AGR fuel, 


Nuclear fuel element (Patent), 2:22465 
FUEL ELEMENTS/DESTRUCTIVE TESTING 
Examination of fast reactor fuels, FBR analytical a ee enmnes 
standards and methods, and cae, sg mene rong) 7. 
irradiation test. a report, 1-Septem 
(UO2; PuOz), 2:22286 (LA-6586-PR 
FUEL ELEMENTS/DRYOUT 
Heat transfer in the -dryout regime, 2:22568 
FUEL ELEMENTS/FABRICATIO: 
Method for the insertion of nuclear fuel pellets (Patent), 2:22447 
Nuclear fuel rod (Patent), 2:22457 
FUEL ELEMENTS/FASTENERS 
Device for internally clamping the elements of a nuclear reactor 
(Patent), 2:22314 
FUEL ELEMENTS/NONDESTRUCTIVE ANALYSIS 
Application of neutron activation analysis, gamma spectrometry 
and nuclear track detectors for reactor fuel assay, 2:22984 
FUEL ELEMENTS/NONDESTRUCTIVE TESTING 
Examination of fast reactor fuels, FBR analytical —_ assurance 
standards and methods, and ray ag methods -. 7 
irradiation test. report, July 1-September 30, 1976 
(UO2; PuO2), 2:222 A-6586-PR 
FUEL ELEMENTS, REACTION ANALYSIS 
Verification of the **U flow at the output of the THTR fuel 
fabrication plant, 2:22981 
FUEL — /PERFORMANCE 
Canadian nuclear fuel experience (Candu type reactors), 
2:22245 (INIS mt 3193) 


— fuel - current technology 


thermal fuels. The ene experience 
experience with 2:22171 (INIS-mf-3193) 
— 2 operating experience (BWR;PWR), 2:22172 (INIS-mf- 


3193) 

with the uranium/magnox fuel element in the UK, 
Fuel-element 2:22313 
, 2:22251 


as 
view, 2:22195 (INIS- 
Pur 3193) 
Results with BWR fuel vo nae 2:22173 eens goed 
Theoretical of nuclear fuel performance: work 


lL eponstory of the URAEA, 222438 UNIS mf 


formance modelli 
urgy of CANDU 
lormance - the Westi 


S 
3193) 


Low power, 


moderate burn irradiation of (U,Pu)O, fuels, 
0 re ad FS LMFERE 2.22280 (GEAP-14098) 


FUEL PLATES 
FUEL 


ELEMENTS/PRESSURE 
SEL ELEMENTS QUALITY kas ner pe, + 


Pramigatio ois aro ls FD analy pr emmanee 
cea ag emcee a 


1-September 30, 
(UO. Pook p22 ASSICPR 4 
FUEL FABRICATION UNTING 


Improved material soaaaiee oan plutonium — 
s088) 235U-HTGR fuel fabrication facility, o21870 oNw 
FUEL FABRICATION PLANTS/NUCLEAR MATERIALS 
material in 
2:21881 
FUEL FABRICATION PLANTS/OPERATION 
Nuclear fuel — = Fuel element manufacture (United 


oe 2:217 
hm am ABRICATION PLANTS/RADIOACTIVE EFFLUENTS 
nee ap to man from releases of radioactive effluents, 
2:21867 (CONF-760701-) 
FUEL FABRICATION PLANTS/RADIOACTIVE WASTE 
PROCESSING 


Correlation of radioactive waste treatment costs and the 
environmental impact of waste effluents in the nuclear fuel 
cycle: fabrication of a mop os ture gas-cooled reactor fuel 
containing uranium-233 and thorium, 2:21757 (ORNL/ 

NUREG/TM-5 


FUEL FABRICATION PLANTS/SAFEGUARDS 
Gammay-ray spectrometry for in-line measurements of 7*>U 
enrichment in a nuclear fuel fabricating plant, 2:21761 
FUEL GAS 
See also HIGH BTU GAS 
INTERMEDIATE BTU GAS 
LOW BTU GAS 
PRODUCER GAS 
FUEL GAS/PURIFICATION 
Method for purifying fuel and synthesis gases (Patent), 2:21943 
Regenerating process for gas washing to purify fuel or synthesis 


— (Patent), 2:21941 
GAS/SYNTHESIS 


Gaseous fuels: Workshop No. 5, 2:21949 
Pyrogas from ae 2:21951 
FUEL MANAGEMENT 
—— of fast oe reactors by means of a nonlinear 
od, 2:22318 
"OILS/AD ITIVES 
Use = - and flue gas additives in large steam generators, 
y 
FUEL OILS/COMBUSTION 
Formation of soot and nitric oxide in the flames of an oil 


in the non-destructive assay of fissile 
Electric's nuclear fuel fabrication facility, 


TI 
nee of low sulfur fuels from petroleum residual oils, 
2:21 
FUEL OILS/SYNTHESIS 
Energy and resource recovery from solid wastes, 2:21957 
When the oil runs out: a survey of our primary energy sources and 
the fuel we can make from them, 2:21952 
FUEL PELLETS/CRACKS 
Restrained swelling in a cracked fuel pellet, 2:22226 
FUEL PELLETS/FABRICATION 
fabrication process for powdered carbonized fuel (Patent), 


ue for the fabrication of sintering pellets 


), 2:217 
FUEL PELLETS/INSPECTION 
Neutron on for post-irradiation examination, 2:22467 
FUEL PINS/HEA 
Influence of azimuthal perturbations of heat transfer in the gap on 
-——— irradiation behaviour of fuel pins, 2:22311 
FUEL PINS/PERFORMANCE TESTING 
Fuel pin irradiation test with integrated variation of fuel density: 
me test group 5a (LMFBR), 2:22319 (EURFNR- 
1 
oa safety tests on fast reactor fuels, 2:22572 
ety of advanced fuels irradiations in EBR-II (UC; UN; 
PuC; , 2:22263 (ANL-AFP-17) 
FUEL PINS/RESEARCH PROGRAMS 
Advanced fuels program. Quarterly progress report, April-June 
1975 (Mixed carbides and nitrides). 2:22262 (AN LAPP. 16) 
Advanced fuels . Quarterly progress report, October- 
December 1974 carbides and nitrides), 2:22260 (ANL- 
AFP-6) 
FUEL PLATES 
Method for production of com 


age rolled products indicating 
core location (Patent), 2:22451 





FUEL PLATES/FABRICATION 


FUEL PLATES/FABRICATION 
Manufacture of flat fuel elements with an Al-U alloy core, 2:22476 
FUEL POOLS 
Pool — for fuel assemblies for watercooled power reactors, 
2:224 
FUEL REPROCESSING PLANTS 
See also BARNWELL FUEL PROCESSING PLANT 
IDAHO CHEMICAL PROCESSING PLANT 
FUEL REPROCESSING PLANTS/ACCOUNTING 
Improved material accounting for plutonium pr reap, be i! 
and a 75U-HTGR fuel fabrication facility, 2:21870 (BNW: 


2098) 
FUEL REPROCESSING PLANTS/BALANCES 
Non-destructive control of fissile material in solid and liquid 
conus arising from a reactor and fuel reprocessing plant, 
2:21 
FUEL REPROCESSING PLANTS/CRITICALITY 
Plate poisoning as criticality control in the first extraction cycle of 
a reprocessing plant, 2:21775 (MRR-158) 
FUEL REPROCESSING PLANTS/ENVIRONMENTAL 
EFFECTS 


Environmental protection problems from the standpoint of 
ccc of fast neutron reactor fuel, 2:21863 (ERDA-tr- 
1 


) 
FUEL REPROCESSING PLANTS/MATERIAL BALANCE 
Le ee 2.21889 experience in the analysis of reprocessing 
sam} 
FUEL REPROCESSING PLANTS/OFF-GAS SYSTEMS 
Costs and the environmental impact of radioactive waste 
treatment in reprocessing high-temperature gas-cooled reactor 
fuel, 2:21771 (CONF-761 103-17) 
FUEL REPROCESSING PLANTS/RADIOACTIVE 
EFFLUENTS 


Effluent monitoring for nuclear safeguards (Liquid effluents), 
2:21872 (LA-UR-76-2283) 
Radiation exposures to man from releases of radioactive effluents, 
2:21867 (CONF-760701-) 
— —- PLANTS/RADIOACTIVE WASTE 
Aas and separation of the radioactive fission products 
tritium, noble gases, and iodine in nuclear fuel reprocessing 
plants, 2: 2177S (Juel-1223) 
FUEL REPROCESSING PLANTS/RADIOACTIVITY 
TRANSPORT 
Treatment and separation of the radioactive fission products 
tritium, noble gases, and iodine in nuclear fuel reprocessing 
lants, 2:21773 (Juel-1223) 
IL REPROCESSING PLANTS/SAFEGUARDS 
Effluent monitoring for nuclear safeguards (Liquid effluents), 
2:21872 (LA-UR-76-2283) 


RODS 
See also HOLLOW FUEL RODS 
Fuel rod for a nuclear reactor (Patent), 2:22455 
Fuel rod for nuclear reactors (Patent), 2:22453 
FUEL RODS/DESTRUCTIVE TESTING 
Postirradiation examination results for the irradiation effects 
wee ao 1 (PWR), 2:22190 (ANCR-NUREG- 1336) 
FUEL RODS/FABRICATION 
Fabrication process of fuels for fast reactors (Patent), 2:22298 
Fuel element for a nuclear reactor (Patent), 2:22445 
Method of fabricating powder-packed fuel rods (Patent), 2:22449 
Method of reducing the space between the fuel can and the filling 
of nuclear reactor fuel rods (Patent), 2:22464 
Nuclear fuel rod (Patent), 2:22450 
FUEL RODS/FASTENERS 
Coupling for nuclear reactor fuel elements (Patent), 2:22463 
FUEL RODS/HEAT TRANSFER 
Thermal fields of rod-type fuel elements situated in regular lattices 
streamlined by a heat carrier, 2:22479 
FUEL RODS/NONDESTRU CTIVE ANALYSIS 
Fast-response fuel-rod calorimeter, 2:22987 
FUEL RODS/PERFORMAN 
Operating conditions and fuel rod behaviour: a review, 2:22436 
(INIS-mf-3 193) 
FUEL RODS/SPECIFICATIONS 
Relationship between length variations of HTGR fuel rod stack 
lengths and individual rod lengths, 2:22220 —_— 5544) 
FUEL RODS/TEMPERATURE DISTRIBUTIO 
Efficiency of the ribbing of rod-type fuel 1 emote 2:22480 
Thermal fields of rod-type fuel elements situated in regular lattices 
streamlined by a heat carrier, 2:22479 
SCANNING 


See also GAMMA FUEL SCANNING 
In-plant non-destructive assay of HTGR fuel materials, 2:21884 
FUEL SPHERES 


(Pebble bed reactor fuel elements.) 
FUEL SPHERES/RADIATION 
— behaviour of fuel elements for pebble bed reactors, 
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FUEL-CLADDING INTERACTIONS 
Simulation of interaction between cracked U0, fuel and zircaloy 
cladding, 2:22249 
—_ of strain distribution in stainless steel fuel rod cladding, 
:22844 


Pha of the 20% Cr/25% Ni/Nb stabilized stainless steel- 
tellurium reaction, 2:22882 
FUEL-CLADDING INTERACTIONS/TEMPERATURE 
GRADIENTS 
Application of Finite Element Method to transient thermal 
contact problem of fuel element, 2:22466 
FUEL-COO INTERACTIONS/SIMULATION 
Final report on the small-scale vapor-explosion experiments using 
a molten NaCl-H2O system (LMFBR), 2:22532 fANI.7657) 


See also AUTOMOTIVE FUELS 
AVIATION FUELS 
FOSSIL FUELS 
FUEL GAS 
HYDROGEN FUELS 
NUCLEAR FUELS 
SOLVENT-REFINED COAL 
SYNTHETIC FUELS 
THERMONUCLEAR FUELS 
FUELS/PH IS 
ey approaches to bioconversion, 2:21954 
COLIC FLUIDS/CHEMICAL ANALYSIS 
Geochemical prospecting in vapor-dominated fields for 
eothermal exploration, 2:22069 
FUMAROLIC FLUIDS/ISOTOPE RATIO 
Carbon isotopic composition of CO2 from springs, fumaroles, 
mofettes, and travertines of central and southern Italy: a 
preliminary prospection method of geothermal area, 2:22075 


See AEROSOLS 
FUNCTIONS 
See also GAUSS FUNCTION 
HAMILTONIAN FUNCTION 
FUNCTIONS/INTEGRAL TRANSFORMATIONS 
Quadratic transformations of Appell functions, 2:23885 
FUNDAMENTAL CONSTANTS 
(Basic units in physics.) 
FUNDAMENTAL CONSTANTS/FINE STRUCTURE 
Calculation of the fine structure constant a in a model for 
spontaneous breakdown of strong interaction symmetry 
tstrap model, Regge cuts dynamical S-matrix theory), 
2:23500 (RL-76-125/A 
FUNDAMENTAL CONSTANTS/MEASURING METHODS 
New method for measuring the Newtonian gravitational constant, 
G, 2:23624 
FUNGI 
See also LICHENS 
YEASTS 


FUNGI/BIOLOGICAL EFFECTS 
Influence of hexachlorbutadiene on mycoflora of vine roots, 
2:23371 (ORNL-tr-4248(Draft)) 
FUNGI/GENETIC VARIABILITY 
DNA nucleotide sequence homologies between some zoosporic 
fungi, 2:23336 
FUNGICIDES/TOXICITY 
Influence of hexachlorbutadiene on mycoflora of vine roots, 
aoe (ORNL -tr-4248(Draft)) 


See also ARC FURNACES 
ELECTRIC FURNACES 
FURNACES/EFFICIENCY 
Effect of pulsation on combustion in fuel beds, 2:21612 
FURNACES/IMPURITIES 
Solar silicon via improved and expanded metallurgical silicon 
technology. Quarterly report No. 1, 2:21989 (ERDA/JPL/ 
954559-76/1) 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 
FUSION YIELD 
Laser fusion experiments at 2 TW (ARGUS implosions of D-T 
ce fiston expe 2:23837 (UCRL-78581) 
Laser fusion ex ents at 2 TW (ARGUS implosions of D-T 
microspheres), 2:23838 (UCRL-78581(Rev.1) 


G 


GADOLINIUM/MASS SPECTROSCOPY 

Rare earth element analysis by isotope dilution, 2:22998 
GADOLINIUM ALLOYS/MAGNETOSTRICTION 

New magnetostrictive materials from rare earth elements, 2:22872 
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GADOLINIUM NITRATES/SOLUTION HEAT 
Heats of dilution of some aqueous rare earth electrolyte solutions 
at 25°C. 2. Rare earth nitrates (From dilute solutions to 
saturation), 2:23027 
I NITRATES/THERMODYNAMIC 
PROPERTIES 
Heats of dilution of some aqueous rare earth electrolyte solutions 
at 25°C. 2. Rare earth nitrates (From dilute solutions to 
saturation), 2:23027 
ILINIUM OXIDES/CHEMICAL ANALYSIS 
Significant improvement of accuracy and precision in the 
— of trace rare earths by fluorescence analysis, 
GADOLINIUM SELENIDES/THERMOELECTRIC 
Teneeasrt mics rian peor, Gece 
ermoelectric mat s evaluation pro ¥ ly techni 
oes oho} No. 44 (GdSe/sub x/; fp -217), 2:22944 (MMM- 
Thermoelectric materials evaluation program. Quarterly technical 
task rt No. 46 (N-type GdSe/sub x/; P-type TPM-217 (Cu, 
Agte ), 2:22945 Mt -2473-0422(Draft)) 
GAGES (STRAIN) 
e See STRAIN —_ 
ALLIUM/ELECTR 


Gaussian basis sets for the atoms 
GALLIUM/X-RAY FLUO 
Advantages of x-ray fluorescence analysis for trace elements in 
silicate rocks, 2:22992 
GALLIUM 67/TISSUE DISTRIBUTION 
Medical and Health Sciences Division research report 1975-1976 
(Effect of irradiation and chemical environmental pollutants on 
immune system of mammals; lipid metabolism; 
a testing for tumor localization ; and 
radiation emer, assistance center), 2:23396 (ORAU-128) 
GALLIUM ALLO s/c YSTAL FIELD 
Some experiments on neutron inelastic scattering at the pulsed 
reactor IBR-30, 2:22914 (CONF-760601-P2) 
GALLIUM ALLOYS/QUENCHING 
Effect of quenching from the liquid state on the superconducting 
prope perties and structure of the alloys Nb-Ga Nbs(Ge,Al), 
:22810 (UCRL-Trans-1532) 
GALLIUM ALLOYS/TRANSITION TEMPERATURE 
Effect of quenching from the liquid state on the pcomeane 
cane perties and structure of the alloys Nb-Ga Nbs(Ge,Al), 
:22810 (UCRL-Trans-1532) 
CAMERAS 


ss also POSITRON CAMERAS 
GAMMA CAMERAS/COINCIDENCE METHODS 
Instrumentation and data handling. I. Positron coincidence 
imaging with the TOKIM system, 2:23348 (COO-3521-6) 
GAMMA CAMERAS/DESIGN 
Scintillation camera for hi 
GAMMA CAMERAS/HI 
ee pigh- purity rhernnrt p nal tm 2:23201 (UCRL- 
GAMMA CAMERAS/PERFORMANCE TESTING 
Instrumentation and data handling. I. Positron coincidence 
imaging with the TOKIM ae. 2:23348 (COO-3521-6) 
GAMMA CAMERAS/READOUT SYSTEMS 
Electronic discrimination of the effective thickness of proportional 
counters, 2:23195 (CONF-761006-20) 

GAMMA DETECTION/SEMICONDUCTOR DETECTORS 
What can be expected from high-Z semiconductor detectors 
(Assessment of ios (UCR 78840) materials; 25 

fterenes). 2 2:23203 (U -78840 
PROGRAMS 


METERS/ RESEARCH 
seat ere neutrons, 2:22814 (CONF-760601-P2) 
GAMMA SCANNING 

Evaluation of a gamma- rma gauge for uranium- 


lutonium assay, 2:22 
GAMMA LOGG G/CALIBRATION 
—_ review of the basis for, and the procedures currently utilized 


in, gross log calibration, 2:23244 (GJBX-61(76)) 
GAMMA RADIATION/ ABSORPTION 
a? <= oe stal we as a thermal neutron filter, 2:22941 
GAMMA SPECTROMETERS/SEMICONDUCTOR DETECTO 
Advanced instrumentation for nuclear monitoring, 2:23212 
GAMMA SPECTROSCOPY 
Gamma-spectrometric determination of isotopic composition 
without use of standards, 2:22982 
GAMMA SPECTROSCOPY/CORRECTIONS 
Transmission —— correction for self-attenuation in 
gamma-ray assays nuclear materials, 2:21880 
GAS GATIO! /COMPARATIVE EVALUATIONS 
Process selection for new uranium enrichment plants, 2:21744 
Uranium enrichment in the United States, 2:21740 
GAS CENTRIFUGATION/OPTIMIZATION 
Optimization of the cascade with gas centrifuges for uranium 
enrichment, 2:21746 


C STRUCTURE 
lium through krypton, 2:23427 
ANALYSIS 


sources (Patent), 2:23207 
H-PURITY GE DETECTORS 


GAS TURBINES/EXHAUST GASES 


GAS CENTRIFUGATION/PILOT PLANTS 
on centrifuge enrichment plants, 2:21730 
ES/INTERNATI INAL AG 


w= 
GAS COOLANTS 2:21868 


GAS Cx COOLED. FAST BREEDER REACTOR 
See GCFR REACTOR 
GAS COOLED FAST BREEDER REACTORS 
See GCFR TYPE REACTORS 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FLOW/MASS TRANSFER 
Mass weet in dead-end tubes with selectively permeating 
—— 2:23132 (SAND-76-8246) 
GAS chee ie noe SOLUTION 
poet rt in dead-end tubes with selectively permeating 
walls, 2:23132 (SAND-76-8246) 
GAS FLOW/OPTIMIZATION 
a ; - of flow velocities in gas/gas heat exchangers, 
GAS FURNACES/EFFICIENCY 
Heat balance and efficiency measurements of central, forced-air, 
residential gas furnaces, 2:23163 (CONF-770203-1) 
GAS LASERS 
See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
HELIUM-NEON LASERS 
GAS LASERS/DESIGN 
Laser having etalon en Cree 2 2:23131 
GAS LASERS/FEASIBILITY STUDIES 
Trivalent rare earth molecular vapor laser experiments, 2:23102 
(UCRL-78419) 
GAS LASERS/GAIN 
-fusion research progress report, January-June 1976, 2:23099 
(SAND-76-0357) 
GAS LASERS/MATERIALS 
- —— with a flowing gaseous laser medium (Patent), 
GAS LASERS/NUCLEAR PUMPING 
Demonstration of the first visible wavelength direct nuclear 
pumped laser (He-Hg), 2:23091 (COO-2007- 
Recent nuclear pumped laser results, 2:23092 (COO-2007-80) 
GAS LASERS/OSCILLATIONS 
Temporal oscillations in the output from a gas-dynamic laser with 
an unstable resonator, 2:23098 
GAS LASERS/PERFORMANCE 
CuCl vapor laser, 2:23112 
Vacuum ultraviolet lasing from highly ionized noble gases, 
2:23106 (UCRL-78589) 
GAS LASERS/RESEARCH PROGRAMS 
Application and performance of rare gas oxide amplifiers, 2:23105 
CRL-78483) 
Laser-fusion research progress report, January-June 1976, 2:23099 
(SAND-76-0357) 
GAS LASERS/SODIUM 
Theoretical transition dipole moments and lifetimes for the A 'ui/ 
sub u/yieldsX Zi/sub g/ system of Nae , 2:23426 
GAS LASERS/STIMULATED EMISSION 
Investigation of the transverse separation of metal vapors in 
cataphoretic lasers, 2:23129 
GAS OILS/CHEMICAL COMPOSITION 
Composition and characteristics of some basic gas oils, 2:21650 
GAS OILS/CHEMICAL PROPERTIES 
Composition and characteristics of some basic gas oils, 2:21650 
GAS INES/COMBINED-CYCLE POWER PLANTS 
New gas turbines could provide fuel benefits (Advanced systems 
for coal-derived fuels), 2:22666 
GAS TURBINES/COMBUSTION CHAMBERS 
Combustion chambers for high-temperature gas turbines, 2:23166 
GAS TURBINES/CONTROL SYSTEMS 
Investigations on the operating and control behaviour of HTR- 
helium turbine plants, 2:22213 (Juel-1206) 
GAS TURBINES/COOLING SYSTEMS 
Gas turbine engine (Patent), 2:22775 
GAS TURBINES/DESIGN 
Advanced technology programs, 2:22771 (ERDA-76-136) 
Gas turbine engine (Patent), 2:22776 
GPC-wave engine, 2:22773 (ERDA- 76-136) 
Small turbine engine (Patent), 2:22774 
GAS BINES/ENVIRONMENTAL EFFECTS 
Influence of gas turbines on the environment and the effects of the 
environment on the ae of gas turbines, 2:22142 
GAS TURBINES/EROSIO 
Calculation of the erosion wear of power equipment elements, 
2:22108 
GAS TURBINES/EXHAUST GASES 
Effect of turbine rotor on characteristics of exhaust pipes, 2:22112 








GAS TURBINES/FUEL INJECTION SYSTEMS 


GAS TURBINES/FUEL INJECTION SYSTEMS 
Fuel injection regulation for the additional combustion in the 
woes flow of a double flow gas turbine propulsive unit, 
2:22 
= i oan fo bines (P ), 2:22131 
uel atomizer equipment for gas turbines (Patent), 
GAS TURBINES) FUELS 


New gas turbines could owe fuel benefits (Advanced systems 
for coal-derived fuels), 2:22666 
GAS TURBINES/MA 
ao industrial gas turbine technology, 2:22722 (ERDA-76- 
1 
Ceramics technology, 2:22772 (ERDA-76-136) 
oe of the purview of the a pe on carrying out a 
— concerted action in the field of a on the 
a ‘materials for gas — 2:2213 
GAS BINES/OPERATI 
GPC-wave engine, 2:22773 (ERDA-76-136) 
GAS TURBI /POWER RANGE 10-100 KW 
Small turbine engine (Patent), 2:22774 
GAS BINES IENERATORS 
Ceramic regenerator design and reliability, 2:22770 (ERDA-76- 


GAS TURBINES/RESEARCH PROGRAMS 
= industrial gas turbine technology, 2:22722 (ERDA-76- 
Advanced technology programs, 2:22771 (ERDA-76-136) 
Baseline engine project support, 2:22769 (ERDA-76-136) 
oO gas turbine development program, 2:22768 (ERDA-76- 
Ceramics ences, 222) :22772 (ERDA-76-136) 

GAS TURBINES/R 
Effect of turbine rotor on characteristics of exhaust pipes, 2:22112 

GAS TURBINES/TURBINE BLADES 
Turbomachinery, 2:22116 

GAS TURBINES/WEAR 
ae of the erosion wear of power equipment elements, 

:221 

GASEOUS DIFFUSION PLANTS/MATHEMATICAL MODELS 

—e optimization in isoto aes pon - gaseous diffusion: 
- cascade - stage lications, 2:21739 


rinci 

GA EOUS DIFFUSIO oLANTS/ S/OPE BATION a 

a rience wit us ion plants, 
‘NFS/PLANNING 


GA EOUS SION PLA 
Eurodif 1 te - present status of the project, 2:21737 
Uranium Enrichment Associates - a private initiative, 2:21742 
GASEOUS DIFFUSION PROCESS/ TIVE 
EVALUATIONS 
Process selection for new uranium enrichment cm. 2:21744 
Uranium enrichment in the United States, 2:21 
GASEOUS DIFFUSION PROCESS/EFFICIENCY 
Neon isotope separation by us diffusion prema te 
cr flow regime with regular geometries, 2:21891 {K-GD- 
ag are oo ot me a egy ae 
me theoretical aspects of capacity increment in us 
diffusion, 2:21738 _ 
GASEOUS WASTES 
See also EXHAUST GASES 
FLUEGAS __. 
OFF-GAS SYSTEMS 
GASEOUS WASTES/CHEMISORPTION 
Fundamentals of physical and chemical absorption, 2:23011 
GASEOUS WAS /COMBUSTION PROP’ 
Experimental plant for the study of industrial fumes processing by 
combustion, 2:21975 
GASEOUS WASTES/DENITRATION 
Reduction catalyst to separate nitrogen oxides from off-gases 
— 2:2 


See also AIR 
COAL GAS 
NATURAL GAS 
GASES/DIFFUSION 
Prediction of molecular diffusion at reservoir conditions. 1. 
Measurement and _——— of binary dense gas diffusion 
coefficients, 2:216 
GASES/NEUTRON TRANSPORT 
Neutron scattering from dilute and moderately dense 
(Dynamic and static structure factors), 2: 23628 (CO 


P2) 
ag a mage eg a 


Solubility ases in liquid solvents, 2:23009 
GASES/STATISTIC AL MECHANICS 


Neutron scattering from dilute and moderately dense 
(Dynamic and static structure factors), 2:23628 (CO 


) 
ag epee poor CABLES/DESIGN 
ae and test of three-conductor gas-insulated cable, 2:22156 
(PB-244392) 


-760601- 


-760601- 


ERA Vol. 2, No. 9 


Guide to the use of gas cable systems, 2:22158 (PB-247898) 


for gas cable system, 2:22157 (PB-247677) 
GAS INSULATED CABLES/ECONO MICS 


Guide to the use of gas cable systems, ~* 22158 (PB-247898) 

Ones for gas cable system, 2:22157 (PB-247677) 
ag tae ES aa th (PB-247677) 
or gas cable system, 
GAS INSULATED CABLES/INSTALLATION 

Guide to the use of gas cable systems, 2:22158 (PB-247898) 


yr, for gas cable system, 2:22157 (PB-2476 
GAS INSULA D CABLES/P RMANCE TESTIN' 


Guide to the use of gas cable systems, 2:22158 (PB-247898) 
timized design for gas cable system, 2:22157 (PB-247677) 


LINE 
Liquid fuels: Workshop No. 6, 2:21960 
Speech held in Washington, March 11, 1976, on the bioconversion 
conference ”’ a Ee the Sun”, 2: 21961 
GASOLINE/COMBU 
en of the the working proces of of a multiple-fuel diesel 


GASOLINE/ FERFORMANCE TESTIN 


ies and characteristics of no fuel, 2:21963 


alternative fuel programs, 2:21962 
ovalawage alternative 


= of waste organic material to gasoline, 2:21944 (COO- 
GAUSS ON/DISTRIBUTION FUNCTIONS 
Quasinormal distributions a at the mode, 2:23881 
GCFR REACTOR/STEAM G TORS 
HTGR steam generators, 2:22243 
GCFR REA’ R/THERMAS SHIELDS 
Mechanical aspects of the thermal shielding for the gas-cooled fast 
breeder reactor, 2:22277 (GA-A-14045) 
GCFR TYPE REACTORS/DESIGN 
Fast breeder reactors, 2:22255 (AED-Conf-75-769-048) 
GCFR TYPE REACTORS, ASSEMBLIES 
Support system for the fuel and fertile elements of a gas- or steam- 
cooled reactor (Patent), 2:22315 
GCFR TYPE REACTORS/REACTOR KINETICS 
Galerkin method application on two-dimensional eee of 
fast gas cooled breeder reactors, 2:22285 (INIS-mf-3186) 
GE ST. ARD REACTOR 
(Prior to 1975, BWR/6 TYPE REACTORS was used.) 
GE STANDARD REACTOR/FUEL ASSEMBLIES 
Fuel for the BWR-6, 2:22181 
CHT-2 RESEARCH REACTOR 
See FRG-2 REACTOR 
GE(LD DETECTORS 
See LI-DRIFTED GE DETECTORS 
IENERAL ELECTRIC STANDARD REACTOR 
See GE STANDARD REACTOR 
GENERATORS (ELECTRIC) 
See ELECTRIC GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GENTILLY REACTOR/MODIFICATIONS 


bec to have nuclear power by 1980, 2:22253 
G LLY REACTOR/ THERMAL EFFLUENTS 
Genaily study of two mathematical models in the analysis of 
thermal effluents, 2:23311 
Thermal, ent of Gentilly-1, 2:23310 
GENTILLY-2 REACTOR/CONSTRUCTION 
Quebec to have nuclear power by 1980, 2:22253 
GEOCHEMICAL SUR S/COMPUTER CODES 
ae a [ computer program for hot- 
s' 
GEOC ICAL SURVEYS/DATA a 
“— doen oe and analysis systems for lar, 
eochemical reconnaissance, 2:21702 PD MS-76-75) 
GEOLOG (C STRATA/RADIONUCLIDE MIGRATION 
Migration of actinides in geologic formations (Am and Pu; 


Lyng! studies), 2:21841 (CONF-760701- 
GEOLOGIC A pate neat ICLIDE MIGRATION 


Methods and data nuclide migration in geologic 
media, 2:21838 ONF.7607 Rie-760781.) 

GEOPHYSICAL 
See also INFRARED 5 St URVEYS 

“Gena SURVEYS/DATA PROCESSING 


tical processing of remote sensor imagery, 2:23417 (MERC/SP- 


cnet Danas omg emacs 
letable resources, 
GEOTHERMAL ENERGY/TECHNOLOGY ASSESSMENT 
Pe nad resources, 2:22676 
G ENERGY CONVERSION/TURBINE BLADES 
Electroless-nickel pg S88 of a large turbine rotor for the 
thermal oe, ot CID-17253) 
LORATION/ GEOCHEMICAL SURVEYS 


G 
Review of hydrogeochemistry of geothermal systems: 
prospecting, development, and use, 2:22070 
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FIELDS 
See also PAUZHETSK GEOTHERMAL FIELD 
FIELDS/GEOCHEMICAL SURVEYS 
Exploration for geothermal areas using mercury: a new 
geochemical brome af = — 
ee r-dominated fields for 
thermal exploration, 2: r 


the Kawah Kamojang geothermal system, 
—. 2:22068 


EOTHERMAL FLUIDS 
See also FUMAROLIC FLUIDS 
GEOTHERMAL FLUIDS/CHEMICAL COMPOSITION 
Assessment of the status of the available data on the PVT 


a for the major components in geothermal brines, 


GEOTHERMAL FLUIDS/ISOTOPE RATIO 
Carbon isotopic composition of CO, from springs, fumaroles, 
mofettes, and travertines ha ee ae tae 44 a . 
reliminary prospection method of geo’ area, 2:2207 
GEOTHERMAL FLUIDS/THERMODYNAMIC PROPERTIES 
Assessment of the status of the available data on the PVT 
a for the major components in geothermal brines, 


“Zi 
GEOTHERMAL POWER PLANTS 
Method and plant to win geothermal energy (Patent), 2:22082 
Method and technical equipment for economical utilization of 
geothermal energy for as purposes and for the generation 
of electric energy, 2:2208 
GEOTHERMAL POWER PLANTS/PERFORMANCE 
Which utilizable oer cones are available for us during the 
next few decades ( Federal Republic), 2:22635 
GEOTHERMAL RESOURCES/GO GOVERNMENT POLICIES 
oo for geothermal development, 2:22079 (NSF/RA- 


GEOTHERMAL SYSTEMS 
See also HYDROTHERMAL SYSTEMS 
GEOTHERMAL SYSTEMS/GEOCHEMICAL SURVEYS 
Review of hydrogeochemistry of geothermal systems: 
ting, develo it, and use, 2:22070 
G AL SY: MS/GEOCHEMISTRY 
Review of hydrogeochemistry of geothermal systems: 
rospecting, devel it, and use, 2:22070 
G AL SY: S/GEOTHERMOMETRY 
Calculation of deep temperatures in geothermal systems from the 
chemistry of boiling spring waters of mixed origin, 2:22077 
GEOTHERMAL SY S/HEAT EXTRACTION 
Method and = to exploit geothermal energy-sources 
(Patent), 2:22081 
Method and plant to win geothermal energy (Patent), 2:22084 
Method «ud plant to win geothermal energy (Patent), 2:22085 
Method and a to win geothermal energy (Patent), 2:22082 
EOTHERMOMETERS 


Subsurface temperatures in the Bohemian Massif: geophysical 
measurements and geochemical estima’ oS eg 3 
D 


geothermometric computer program for hot- 
spring tema, 2: 22076 
GERMAN DEMOCRATIC REPUBLIC/PERSONNEL 
DOSIMETRY 


Relations between radiation risks and radiation protection 


P 
een ues, 2:23392 (UCRL-Trans-1 1197) 
yg hk D — TIC REPUBLIC/PERSONNEL 


Relations onl radiation risks and radiation protection 
measuring techniques, 2:23392 (UCRL-Trans-11197) 
ERMAN FEDERAL EERAL REPUBLIC/BILATERAL — 
“Tasmdirgevtdenaantna oods. The safety 
against the abuse of nuclear coeaiaaaet is —_— knit, 2: 2.22335 
GERMAN FEDERAL REPUBLIC/COAL D 
Lignite: a primary energy source with long-term economic 
‘Viability, 2:21588 
GERMAN FEDERAL REPUBLIC/COAL INDUSTRY 
Lignite: a primary energy source with long-term economic 
viability, 2:21588 
ERMAN FEDERAL REPUBLIC/COAL MINES 
emer freee ‘Heinrich Robert’ colliery to a daily 
output of 11,000 tons of di le coal, 2:21589 
GERMAN FEDERAL REPUBLIC/COAL RESERVES 
ee ae for steel 
production, 2:215 
GERMAN FEDERAL REPUBLIC/DISTRICT HEATING 
Development of the district heating in Hannover, 2:22604 
District heat supply to the communities, 2:22603 


Efficient use of energy by means of district patient 
GERMAN FED ee a VATION 
and conservation, 2 


Energy utilization 
GERMAN FEDERAL REPUB BLIC/ENERGY CO CONSUMPTION 
Energy utilization and conservation, 2:22: 


GERMANIUM ALLOYS/QUENCHING 


GERMAN FEDERAL REPUBLIC/ENERGY DEMAND 
Gas a vo demand equalization in South Bavaria and Munich 
GERMAN FEDERAL REPUBLIC/ENERGY POLICY 
National interests and international cooperation in the energy 
sector, 2:22645 
Questions concerning the natural gas industry in the Federal 
Republic of Germany from a national and international point of 
view, 2:22658 
Role of natural gas within the framework A the energy policies of 
the Federal Republic of Germany, 2:22659 
GERMAN FEDERAL REPUBLIC/ENERGY SOURCES 
Energy research and development program ee by the 
Government of the Federal Republic of Germany. Annual 
report 1975, 2:22622 (NP-21444) 
Energy sources for tomorrow ey studies of regenerative 
types), 2:22680 (ERDA-tr-226) 
h utilizable energy sources are available for us during the 
next few decades, 2:22635 
GERMAN FEDERAL REPUBLIC/ENERGY SUPPLIES 
uences for Baden-Wuerttemberg out of the energy 
nngy setsuteh end dove h 
‘gy researc! evelopment program prepared by the 
Government of the Federal Republic of lemony. Annual 
rt 1975, 2:22622 (NP-21 
G N FEDERAL REPUBLIC/FOSSIL-FUEL POWER 
PLANTS 


Hi Administrative Court in Muenster against 
teinkohlekraftwerk Voerde, 2:22661 
Voerde Mg ors (Halting construction of STEAG power 
station 
GERMAN FEDERAL REPUBLIC/GEOTHERMAL ENERGY 
Utilization of geothermal heat also in Germany, 2:22060 
GERMAN FEDERAL REPUBLIC/HEATING 
= in the er Comparison of heating costs and energy 
rep; to 1985, 2:22640 
GERMAN FEDERA EPUBLIG/INTERNATIONAL 
AGREEMENTS 
Treaty of Almelo, 2:21868 
GERMAN FEDERAL REPUBLIC/NATURAL GAS INDUSTRY 
concerning the natural gas industry in the Federal 
Republic of Germany from a national and international point of 
view, 2:22658 
Role of natural gas within the framework of the energy policies of 
the Federal Republic of Germany, 2:22659 
GERMAN FEDERAL REPUBLIC/NUCLEAR INDUSTRY 
Kraftwerk Union 1975. Business report, 2:22166 (DEU-76-21) 
GERMAN FEDERAL REPUBLIC/NUCLEAR POWER 
Development of nuclear neg y in the power supply to the 
Federal German Republic, 2:22352 
ae ge FEDERAL REPUBLIC/NUCLEAR POWER 


Ministers for the environment on nuclear power plants, 2:22574 
GERMAN FEDERAL REPUBLIC/RADIOACTIVE WASTE 

DISPOSAL 

Geologic isolation of radioactive wastes in the Federal Republic 
of ay ca the respective program of the Netherlands, 
2:21808 ( INF-760701-) 
GERMAN ERAL REPUBLIC/RADIOACTIVE WASTE 

MANAGEMENT 

German program and objectives for the management of wastes 

from the LWR fuel cycle, 2:21797 (CONF-760701-) 
GERMAN FEDERAL REPUBLIC/WIND POWER 
sources for tomorrow (Feasibility studies of regenerative 


Energy 
patties RDA 20 
G CAL REACTION KINETICS 


Preex: tial factors in surface reactions, 2:23033 
MAIN STRUCTURE 
Neutron diffraction topography: recent results in the investigation 
of domains and crystal defects, 2:22933 (CONF-760601 PD) 
ERMANIUM/ELECTRONIC STRUCTURE 
Gaussian basis sets for the atoms gallium through krypton, 2:23427 
TUM/REFLECTIVITY 


“eae i ultila larizi h 
-| um multilayer neutron polarizing monochromators, 
2:23860 (CONF-760601-P2) 

Neutron Pes of curved monochromators, 2:22815 (CONF- 
GERMANIUM 70 TARGET/SULFUR 32 REACTIONS 

Level scheme of ®Pd and a possible high-spin cascade in ®*Rh, 


2:23571 
ALLOYS/CRYSTAL STRUCTURE 
Effect of pressure on the superconducting transition of 
Nbi2AlsGe, 2:22824 (UCRL-Trans- 1530) 
GERMANIUM ALLOYS/ELECTRONIC SPECIFIC HEAT 
Effect of ene ese -_ electron-phonon interaction _ 
parameters on the superconducting transition temperature in 
vanadium-based allo oy with Al5 ceeee, 2:228 
GERMANIUM ALLOYS/QUENCHIN 
Effect of quenching from the liquid <4 on the superconducting 
i TYG and structure of the alloys Nb-Ga and Nbs(Ge,Al), 
:22810 (UCRL-Trans-1532) 





GERMANIUM ALLOYS/TRANSITION TEMPERATURE 


GERMANIUM ALLOYS/TRANSITION TEMPERATURE 

Effect of quenching from the liquid state on the syncs 
properties and structure of the alloys Nb-Ga and Nbs(Ge,A)), 
2:22810 (UCRL-Trans-1532) 

Effect of pressure on the superconducting transition of 
Nbi2AlsGe, 2:22824 (UCRL-Trans-1530) 

Effect of electron-electron and electron-phonon interaction 
parameters on the superconducting transition temperature in 
vanadium-based alloys with A15 structure, 2:22870 

GERMANIUM CHLORIDES/MOLECULAR STRUCTURE 
Neutron diffraction studies of tetrachloride liquids and liquid 
mixtures, 2:22928 (CONF-760601-P2) 
GERMANY (DEMOCRATIC REPUBLIC) 
See GERMAN DEMOCRATIC REPUBLIC 
GERMANY (FEDERAL REPUBLIC) 
See GERMAN FEDERAL REPUBLIC 
IANT CELLS 


See TUMOR CELLS 
GLASS/FLUORESCENCE 
Fluorescence line narrowing studies in glass, 2:23021 (UCRL- 
77598) 
GLASS/MELTING 
= tank furnaces for the electric melting of glass, 
:2272 
GLIOBLASTOMAS 
See NEOPLASMS 
GLOW DISCHARGES/ENERGY BALANCE 
Electron energy balance in a glow-discharge plasma, 2:23683 
GLUCOSE/BIOSYNTHESIS 
Cellulose: from solid waste to chemical resource, 2:22751 
Enzymatic hydrolysis of cellulosic wastes to glucose, 2:22742 
Process design basis for enzymatic hydrolysis for newsprint, 
2:22736 (LBL-5267) 
GOLD/ABSORPTION SPECTROSCOPY 
Determination of gold, silver and cobalt in aluminium by flameless 
atomic absorption spectroscopy, 2:23001 
GOLD/ACTIVATION ANALYSIS 
Neutron activation analysis of elements extracted into organic 
media, 2:22971 
Search for accuracy in activation in activation analysis of trace 
elements in different matrices (Neutrons), 2:22968 
GOLD/D STATES 
Evidence for D-orbital-directed x-ray photoemission, 2:23612 
GOLD/PHOTOELECTRON SPECTROSCOPY 
Evidence for D-orbital-directed x-ray ga 2:23612 
GOLD 197 TARGET/HEAVY ION REACTION 
Research in nuclear chemistry. Annual vs rary September 
15, 1975-December 31, 1976, 2:23580 (COO-32 
GOLD ALLOYS 
See also GOLD BASE ALLOYS 
GOLD ALLOYS/PHASE DIAGRAMS 
Au-In-Pb system: the Au-Ing-Pb portion, 2:22821 
GOLD ALLOYS/PHASE STUDIES 
Layer growth in Au-Pb/In solder joints, 2:22820 
GOLD ALLOYS/PHASE TRANSFORMATIONS 
Optical diffraction from lattice images of alloys, 2:22822 
GOLD BASE ALLOYS/SPIN-LATTICE RELAXATION 
Investigation of spin dynamics of dilute magnetic alloys by diffuse 
neutron scattering, 2:22858 (CONF-760601-P2) 
GOVERNMENT POLICIES 
See also ENERGY POLICY 
GOVERNMENT POLICIES/RECOMMENDATIONS 
——— urges abolishment of all regulatory commissions, 


GRANODIORITES/STRESS ANALYSIS 

Constitutive modeling of Climax Stock granodiorite under 
compressive loading (Rock samples from Nevada Test site), 
2:23418 (UCID-17246) 

GRANULOCYTES 
See LEUKOCYTES 
GRAPES/FUNGICIDES 
Influence of hexachlorbutadiene on mycoflora of vine roots, 
2:23371 (ORNL-tr-4248(Draft)) 
GRAPHITE 
See also PYROLYTIC CARBON 
GRAPHITE/CREEP 
Transient creep of graphite in a reactor environment, 2:22951 
GRAPHITE/DEGASSING 

Graphite curtain vacuum outgassing and heat transfer. Quarterly 
progress report No. 2, 1 April 1976-30 June 1976, 2:23850 
(COO-2802-2) 

Graphite curtain vacuum outgassing and heat transfer. Quarterly 
progress report No. 3, 1 July 1976-September 30, 1976, 2:23790 
(COO-2802-3) 

GRAPHITE/PHYSICAL RADIATION EFFECTS 

Comparison of dimensional changes in LHTGR graphites by 
irradiation in the HFIR (capsules HT-20, HT-21, HT-22, and 
HT-23), 2:22209 (GA-A-14028) 
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Graphite curtain vacuum sy and heat transfer. Quarterl 
rogress report No. 3, 1 July 1976-September 30, 1976, 2:237 
{COO-2802-3) 


Mechanics of in-reactor deformation, 2:22950 
Review: BNL graphite blanket design concepts, 2:23773 (ERDA- 
76/117/2) 
Transient c: te) phite in o- reactor environment, 2:22951 
GRAVITATIO: PPUNDAMENT CONSTANTS 
New method for measuring the cua gravitational constant, 
G, 2:23624 
GREAT BRITAIN 
See UNITED KINGDOM 
GREAT LAKES/RADIONUCLIDE MIGRATION 
Plutonium and americum concentration along fresh water food 
chains of the Great Lakes, U.S.A. General summary of 
rogress, 1975-1976, 2:23304 (COO-3568-13) 
OUSES/FILMS 


G 
Thin films in energy systems, 2:22048 
GROUND MOTION/DATA COMPILATION 
Estimates of the epicentral ground motion in the central and 
eastern United States, 2:23416 (UCRL-78369) 
a pga ar pen CALCULATIONS 
rt on a calculational parameter study of soils typical of 
ae SEX I cratering sites, 2:23252  emereteaie 
GROUND WATER/GEOTHERMOMETR 
Chemical geothermometry of ee ll associated with the 
igneous complex of southern Sinai, 2:22078 
GRO WATER/RADIONUCLIDE MIGRATION 
Reconcentration phenomenon of radionuclide chain migration 
(Safety analysis of -— i nuclear waste management), 
2: 23291 (BNWL-SA-57 
GROUND WATER/ WATER POLLUTION 
Manual of laws, re: sepa and institutions for control of ground 
water pollution. canon, 32 2:23312 (EPA-440/9-7 
GROUP RY/IRREDUCI REPRESENTATIONS 
Representations of the group of diffeomorphisms (selected 
rtions), 2:23629 (LA-tr-76-35) 
GROUP THEORY/REVIEWS 
Representations of the group of diffeomorphisms (selected 
portions), 2:23629 (LA-tr-76-35) 
GULF GENERAL ATOMIC FAST BREEDER REACTOR 
See GCFR REACTOR 
GULF OF MEXICO/ENVIRONMENT 
Proceedings of a workshop on environmental oceanography of the 
Gan of pen ailcaemaet = ‘OO; OSI7-1) 
mpact o' and oil industries), 24 (OR! 17-1 
UNDREMMINGER REACTOR 


See RWE-BAYERNWERK REACTOR 
GUNS/DESIGN 
Lawrence Livermore Laboratory 40 mm gun system: prooftesting 
rel) (For impact testng of toxic materials), 2:23076 (UCRL- 


GYPSUM/COST 
Operational experiences with anhydrite stopping construction 
material in coal faces and gateroads, 2:21591 
GYPSUM/USES 
Operational experiences with anhydrite stopping construction 
material in coal faces and gateroads, 2:21591 


H 


HADRON-HADRON INTERACTIONS 
See also NUCLEON-NUCLEON INTERACTIONS 
HADRON-HADRON INTERACTIONS/MULTIPLE 
PRODUCTION 
Charged- le multiplicities in high-energy collisions, 2:23494 
HADRONHA _— I RACTIONS/POTENTIAL 


po wane nl with confined channels, 2:23540 
HADRON-HADRON INTERACTIONS/RESEARCH 
PROGRAMS 
Nuclear structure at intermediate energies. Progress report, April 
1, 1976-March 31, 1977 (Summaries of research activities at Rice 
University), 2:23467 (ORO-1316-199) 
HADRONS 
See also BARYONS 
MESONS 
HADRONS/DECAY 
Multiquark hadrons. II. Methods (Color-spin rules, Q? 
sector, SU(6), SU(3), and SU(2) groups), 2:23528 
HADRONS/MASS 
Multiquark hadrons. II. Methods (Color-spin rules, 
—, SU(6), SU(3), and se ee 2:23528 
HADRONS/MULTIPLE P' 
Electron-positron annihilation into hadrons in the hydrodynamical 
theory of multiple production, 2:23492 
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HAFNIUM/ACTIVATION ANALYSIS 
Search for accuracy in activation in activation 
elements in different matrices (Neutrons), — 
HAFNIUM SULFIDES/OPTICAL PROPERTIES 
Modulation spectroscopy of semiconducting group IV-A and IV- 
B yo ae (5 and 300K, 2-6 eV), 2:22943 {LBL-5455) 
HALL G TORS 
See MHD GENERATORS 
HAMILTONIAN FUNCTION/SEMICLASSICAL 
APPROXIMATION 
a a functional methods for arbitrary Hamiltonians, 
HANFORD ATOMIC PRODUCTS OPERATION 
See HAPO 


HANFORD PRODUCTION REACTORS/LIQUID WASTES 
Environmental assessment of the nonradioactive wastewater 
control, 2:22492 (UNI-548) 
HANFORD RESERVATION/ARCHAEOLOGICAL SPECIMENS 
Log structure at White Bluffs Landing, Franklin County, 
ashington: a case study in historical archaeology, 2:23296 
(RL-75-6145-1) 
NFORD RESERVATION/DECISION a 
Effects on Hanford Works of a navigation channel in 
Columbia River (Considerations in 1958), 2:23857 cw. 55950) 
Effects on Hanford Works of a navigation channel in the 
Columbia River (Considerations in 1959), 2:23858 (HW- 
55950(Suppl.)) 
HAPO 


(Hanford Atomic Products Operation.) 
HAPO/RADIOACTIVE W. MANAGEMENT 
Atlantic Richfield Hanford soe process technology and 
process development. Quarterly report, July 1976-September 
. oe pte ARH-LD-145-5 
anford long-term -level waste 
Phase I. Technology development, 1, 2:21791 91 (ARHED-1 By" 
Management of radioactive low level oe gaseous, and solid 
wastes in the 200 I 2:21792 (ARH-SA-269) 
HAWAII/ENERGY SOURCES 
Hawaii pon nti « utilization experiment, 2:22601 (UCID-17343) 
HAWAII/WIND 
Wind power studies: regional wind energy measurements. 
Progress report, Tp teteniber 1976, 2:22091 (UCRL-50034- 
76-4 


HAYNES ALLOYS/CORROSION 
Program to discover materials suitable for service under hostile 
conditions obtaining in equipment for the gasification of coal 
and other solid fuels. Quarterly progress report, April 1, 1976- 


June 30, 1976, 2:21535 (FE-1784-18) 
US MATERIALS/TRANSPORT REGULATIONS 
Consolidation of hazardous materials regulations and 
miscellaneous amendments., 2:22615 
Hazardous materials regulations: interim publication, 2:23313 
HE-3 COUNTERS/EFFICIENCY 
Monte Carlo efficiency predictions for a portable *He neutron 
detector, 2:23200 (UCRL-52151) 
HEAD END PROCESSES/RESIDUES 
leach fuel bundle residues densification by melting, 2:21768 
(BNWL-2132) 
HEALTH PHYSICS 
See RADIA yaad ee 
Ph = i (PT): h 
ew ap enthaean a new approach to in vivo measure 
of metabolism and physiological hn a (Diagnostic 
effectiveness of positron transaxial tomography), 2:23361 
pt, 
RT/SCINTISCANNING 
y (PT): a new approach to in vivo measure 


Physiologic tomograph 
of metabolism and physiological function 
itron transaxial tomography), 2:23361 


effectiveness of 
(UCLA-12-1098 
HEART/TOMOGRAPHY 
Physiologic tomography (PT): a new approach to in vivo measure 
of metabolism and physiological function 
effectiveness of positron transaxial tomography), 2:23361 
cance Gana 
T DISTRIBUTION SYSTEMS/DISTRICT HEATING 
mw heat supply of our cities. Heating by waste heat, 2:22606 
HEAT ENG GINES 
See also STIRLING ENGINES 
HEAT ENGINES/DESIGN 
Thermomachine (Patent), 2:23140 
HEAT ENGINES/HYDROGEN STORAGE 
Device for converting caloric into mechanical energy, 2:21934 
—_— ENGINES PROGRAMS 
Overview (ERDA heat engine research programs), 2:22778 
(ERDA-76-136) 
HEAT EXCHANGERS 
See also HEAT PUMPS 


HEAT PUMPS/ECONOMICS 


Heat exchanger for nuclear reactors (Patent), 2:22412 
Heat exchangers (Patent), 2:22197 
HEAT EXCHANGERS/BLOWERS 
- ‘et —s direct admission of air or gas to a heat 
t), 
HEAT! EX HANGERS/CONSTRUCTION 
Heat recovery with recuperative heat exchangers, 2:22730 
HEAT EXCHANGERS/CORROSION 
OTEC annual report to the Division of Solar Energy for FY-1976 
and the transition quarter, 2:22009 (BNWL-2154) 
HEAT EXCHANGERS/DESIGN 
Heat exchange equi it (Patent), 2:23133 
~— or amaaad with he helical bundles of finned tubes (Patent), 
Heat exchanger (Patent), 2:23146 
Heat exchanger for lid-mixtures, 2:23142 
Heat exchanger, 2:23141 
Heat exchanger (Patent), 2:23136 
Heat exchanger (Patent), 2:23145 
Heat exchanger (Patent), 2:23137 
Heat exchanger (Patent), 2:23139 
Heat recovery device (Patent), 2:23148 
Recuperative heat exchanger for heat recovery in ventilation 
plants (Patent), 2:22729 
Regenerative heat exchanger for gases, 2:23143 
Rotational pre-heater heat exchanger (Patent), 2:23138 
Unit for heat exchange of and ae (Patent), 2:23135 
HEAT EXCHANGE S/FLUID 
Nucleating vaporization and extended surface heat transfer at low 
tem ture difference. Annual report, 2:22010 (GLR-165) 
HEAT EXCHANGERS/FOULING 
OTEC annual report to the Division of Solar Energy for FY-1976 
and the transition quarter, 2:22009 (BNWL-2154) 
HEAT EXCHANGERS/GAS FLOW 
a of flow velocities in gas/gas heat exchangers, 
HEAT 7 payee stg sane 
Gasket for a regenerative heat exchanger (Patent), 2:23147 
HEAT EXCHANGERS/LEAK DETECTORS 
Method and device for detecting leaks in the tubing of a heat 
exchanger (Patent), 2:22309 
HEAT EXCHANGERS/NUCLEATE BOILING 
—— vaporization and extended surface heat transfer at low 
ture difference. Annual ey :22010 (GLR-165) 
CHANGERS/PERMEAB 
“eae and gettering of hydrogen isotopes for CTR 
plications, 2:23853 (SLL-74-0003) 
HEAT EXCHANGERS/REPAIR 
—_ for obturating leaky tubes in heat exchangers (Patent), 
2:22310 
HEAT EXCHANGERS/TUBES 
Tube coil and method of making it, 2:22807 
X-ray photoelectron spectroscopic study of the aqueous oxidation 
of Monel-400, 2:2288 
HEAT EXCHANGERS/USES 
Heat recovery with recuperative heat exchangers, 2:22730 
HEAT EXCHANGERS IED JOINTS 
Method for welding a heat = pipe plate to a heat 
conductive pi taye 2:22304 
HEAT FLOW TURE MEASUREMENT 
Geothermal aaneneads in ie small lakes of northwest 
Ontario, 2:22064 
HEAT PIPES/MATHEMATICAL MODELS 
Characteristics of heat pipes with liquid-metal heat carriers under 
low-temperature conditions, 2:23151 
HEAT PIPES/PERFORMANCE TESTING 
Graphite curtain vacuum o' es and heat transfer. Quarterly 
rogress report No. 3, 1 July 1976-September 30, 1976, 2: 23790 
{c0-2 802-3) 
HEAT PIPES/THERMAL CONDUCTION 
Analysis of the transient heat conduction between heat exchanger 
pipes and the earth for heat pump ete. 2:22083 
— PUMPS/COMP ARATIVE EV UATIONS 
lication of the ice-maker hea’ cat pump to an Annual Cycle 


System, 2:22697 (CONF-761 107-13) 
HEAT PUMPS/CONSTRUCTION 


onrte lication of energy using hea’ a nt 
T PUMPS/COORDINATED RESEARCE 
AD eens with regard to efficient wood no MET 
yD P. rnc 2:22712 
HEAT PUMPS/DESI 
Assessment of an ammonia-water type absorption system as a heat 
pump, 2:23068 (CONF-760367-2) 
Heat pump air conditioning unit (Patent), 2:22709 
Method for ee with high power factor epsilon at high 
useful tem coos) uaa 2:22704 
HEAT PUMPS/ECONOMI 
lication of the ween ony heat Lee to an Annual Cycle 
“ia System, 2:22697 (CONF-761 107-13) 








HEAT PUMPS/ENERGY CONSUMPTION 


HEAT PUMPS/ENERGY CONSUMPTION 
Savings in energy consumption by residential heat pumps: the 
effects of lower indoor temperatures and of night setback, 
2:22713 (ORNL/CON-4) 
HEAT PUMPS/HEAT EXCHANGERS 
Analysis of the transient heat conduction between heat exchanger 
pipes and the earth for heat pump applications, 2:22083 
HEAT PUMPS/HEAT RECOVERY 
Ice engineering complex adopts pump energy system (Army 
Corps of Engineers Ice Engineering Facility, Hanover, NH), 


2:22610 
HEAT PUMPS/OPERATION 
Application of the ice-maker heat pump to an Annual Cycle 
Energy System, 2:22697 (CONF-761 107-13) 
Sensible application of energy using heat pumps, 2:22711 
HEAT PUMPS/PERFORMANCE 
Assessment of an ammonia-water type absorption system as a heat 
pump, 2:23068 (CONF-760367-2) 
Evaluation of engine-driven heat pump systems of small 
capacities, 2:22696 (CONF-760367-1) 
HEAT PUMPS/REVIEWS 
Advantages for the economic system: Balance after 20 years, 
2:22699 
HEAT PUMPS/THERMAL EFFICIENCY 
Calculation of heat pump plants for space heating whereby the 
heat is drawn from the earth, 2:22710 
Gas-heated absorption heat pumps. Saving energy in the 
household - possible combinations with solar energy, 2:22703 
HEAT PUMPS/THERMODYNAMIC PROPERTIES 
Heat pumps. Fundamental principles and possibilities of 
application, 2:22708 
HEAT STORAGE 
Method and equipment for the heating of buildings using solar 
energy (Patent), 2:22024 
Solar energy transfer system with protection against freezing 
(Patent), 2:22059 
HEAT STORAGE/RESEARCH PROGRAMS 
National program plan for solar heating and cooling of buildings. 
Project summaries. Vol. III. Research and development, 
2:22020 (ERDA-76-145) 
HEATERS/DESIGN 
Heat generator with condensation of the products of combustion 
and heating method for a heat transferring liquid (Patent), 
2:22701 
HEATING 
See also ANNUAL CYCLE ENERGY SYSTEM 
DISTRICT HEATING 
PLASMA HEATING 
SPACE HEATING 
HEATING/COST 
Energy in the household. Comparison of heating costs and energy 
— prognosis up to 1985 (German Federal Republic), 
2:22 
HEAVY ION ACCELERATORS/MAGNETIC 
SPECTROMETERS 
Magnetic spectrograph for the Holifield heavy ion research 
facility, 2:23188 (ORNL/TM-5687) 
HEAVY ION ACCELERATORS/TECHNOLOGY 
ASSESSMENT 
Linear induction accelerator for heavy ions, 2:23172 (LBL-5388) 
HEAVY ION REACTIONS 
See also BORON 10 REACTIONS 
CARBON 12 REACTIONS 
CARBON 13 REACTIONS 
FLUORINE 19 REACTIONS 
LITHIUM 6 REACTIONS 
NITROGEN 15 REACTIONS 
OXYGEN 16 REACTIONS 
SULFUR 32 REACTIONS 
XENON 136 REACTIONS 
New approach to antisymmetrization and rearrangement in 
nucleus-nucleus collisions, 2:23600 
HEAVY ION REACTIONS/DEEP INELASTIC SCATTERING 
Research in nuclear chemistry. Annual progress report, September 
15, 1975-December 31, 1976, 2:23580 (COO-3246-16) 
HEAVY LEPTONS/DECAY 
Leptonic octets and heavy-lepton decays in an SU(3) gauge 
theory, 2:23523 
HEAVY LEPTONS/LEPTONIC DECAY 
Measuring form factors and decay parameters of heavy spin-1/2 
particles produced by e~ e* annihilations (Cross sections, four- 
fermion interactions), 2:23462 
Topics in gauge theories of weak interactions: hyperon production 
by charged and neutral currents, and the neutral heavy lepton 
decay L°® yields v/sub 1/y, 2:23497 
HEAVY LEPTONS/PAIR PRODUCTION 
— muon production in e* e~ annihilation, 
2:234 
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HEAVY NUCLEI/NEUTRON REACTIONS 
Integrated system for production of neutronics and photonics 
culational constants. Supplemental neutron-induced 
interactions (Z < 35): graphical, experimental data, 2:23575 
(UCRL-50400(Vol.8 gra ) 
HEAVY OILS/CHEMICAL ANALYSIS 
Distribution and structural aspects of sulfur compounds in 
petroleum residuals —> 2:21653 
HEAVY OILS/CRA G 
Production of low sulfur fuels from petroleum residual oils, 


2:21640 
HEAVY OILS/DESULFURIZATION 
Distribution and structural as of sulfur compounds in 


petroleum residuals apt , 2:21653 
HEAVY WATER/MO STRUCTURE 
Neutron diffraction studies of heavy water, 2:22931 (CONF- 
760601-P2) 
HEAVY WATER COOLANT 
See HEAVY WATER 
HEAVY WATER MODERATED REACTORS 
See also CANDU TYPE REACTORS 
SGHWR REACTOR 
WR-1 REACTOR 
HEAVY WATER MODERATED REACTORS/DESIGN 
Heavy water reactor systems, 2:22244 (AED-Conf-75-769-049) 
HELICAL INSTABILITY 
Development of a MHD screw instability, 2:23709 
HELI ATOM-ATOM COLLISIONS 
Feshbach projection operator calculation of the potential energy 
surfaces and autoionization lifetimes for He(2 °S) -H and He(2 
3S) -He , 2:23443 
HELIUM/ATOM-MOLECULE COLLISIONS 
Effect of partial wave parameter identification on IOS opacities 


and integral cross sections for rotationally inelastic collisions, 
2:23446 


Feshbach projection operator calculation of the potential energy 
surfaces and autoionization lifetimes for He(2 °S) -H and He(2 
3S) -He , 2:23443 

Penning ionization of Hz by He(2 *S): Quantum mechanical 
scattering calculations within the rigid-rotor approximation, 


2:23444 
HELIUM/DISTRIBUTION 
—— and kinetic studies of systems of hydrogen isoto 
ithium hydrides, aluminum, and LiA]O2, 2:22887 (CONF- 
750989-P3) 
HELIUM/ELECTRON MOBILITY 
Mobility of electrons on the surface of liquid helium, 2:23449 
HELIUM/SURFACE PROPERTIES 
Mobility of electrons on the surface of liquid helium, 2:23449 
HELIUM 3/CORRELATIONS 
Dynamics of liquid *He (Random phase approximation), 2:23452 
(CONF-7: 1-P2) 
HELIUM 3/CQUPLING CONSTANTS 
(Tdn) and (Td*n) coupling constants for local potentials (Faddeev 
uations), 2:23546 
HELIUM 3/FORM FACTORS 
Trinucleon charge form factor, 2:23547 
HELIUM 3/NE ON TRANSPORT 
o_o scattering from quantum liquids, 2:23451 (CONF-760601- 


Neutron oneetas study of elementary excitations in liquid 
helium-3, 2:23453 (CONF-760601-P2) 
HELIUM 3/QUASI PARTICLES 
Excitation a of *He-*He mixtures, 2:23454 (CONF- 
760601-P2) 


HELIUM 4 
See also HELIUM I 
HELIUM 4/NEUTRON TRANSPORT 
Neutron scattering from quantum liquids, 2:23451 (CONF-760601- 


P2) 
HELIUM 4/QUASI PARTICLES 
Excitation  —_—_— of *He-*He mixtures, 2:23454 (CONF- 
760601-P2) 


HELIUM I/NEUTRON TRANSPORT 
Dynamic structure factor of nonsuperfluid liquid ‘He, 2:23455 
(CONF-760601-P2) 
Low-momenturm-transfer neutron scattering from liquid *He at T 
= 4.2K and P = 2.5MPa, 2:23456 (CONF-760601-P2) 
HEJ.IUM IONS/ION-ATOM COLLISIONS 
Total charge-transfer cross sections for H*, He *, Hs * He*, N*, 
N2 *, Ne*, Ar*, Kr*, and Xe* incident on Cs (30 to 160 KeV 


—, breakup), 2:23439 
HELI ISOTOPES/ISOTOPE RATIO 


Helium isotopic geochemistry in thermal waters of the Kuril 
Islands and Kamchatka, 2:22067 
Indicator of abyssal heat recharge of recent hydrothermal 


Ihenomena, 2:22061 
HELIUM-NEON LASERS/EMISSION SPECTRA 
Lasing spectrum of He-Ne laser as a function of the modulation 
frequency of resonator losses, 2:23119 
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Average outpet ining power of « Hie fte lner a5 x fonction of the 
verage output power of a He-Ne asa ion Oo} 
aaduhiion frequency of resonator losses, 2:23118 
— ‘ - ee f a He-Ne laser function of the 
verage output lasing power of a He-Ne asa i 
=odiiaion frequency of resonator losses, 2:23118 
HELIUM-NEON LASERS/SPECTRAL SHIFT 
Shift of a molecular resonance peak of a helium-neon laser with a 
—— absorption cell due to increase in methane pressure, 
HEMATOPOIESIS 
See BLOOD FORMATION 
HEMIC DISEASES 
See also LEUKEMIA 
HEMIC DISEASES/CHROMOSOMAL ABERRATIONS 
Signi of nonrandom chromosomal c! es in 
myeloproliferative disorders, 2:23363 (CONF-760960-1) 
— IC peeptmcemetn Sy pee psn en 
ysiologic tomography (PT): a new approach to in vivo measure 
of metabolism and physiological cedliie i i 
effectiveness of positron transaxial tomography), 2:23361 
(CLA-12-1098 
OPOIESIS 
See BLOOD FORMATION 
HETEROCYCLIC COMPOUNDS 
See also PYRIDINES 
TTF-TCN 
HETEROCYCLIC CO UNDS/CHEMICAL PREPARATION 
Celorbicol, isocelorbicol, and their esters: new sesqui i 
from Celastrus orbiculatus, 2:23044 
HETEROCYCLIC COMPOUNDS/STRUCTURAL CHEMICAL 
ANALYSIS 
Celorbicol, isocelorbicol, and their esters: new sesquiterpenoids 
from Celastrus orbiculatus, 2:23044 
HIGH BTU GAS/PRODUCTION 
Free-fall dilute-phase hydrogasification of coal (900°C and 1000 
iq), 2:21530 (CONF-761016-3) 
GAS Process, 2:21526 (CONF-760146-1) 
HIGH ENERGY PHYSICS/RESEARCH PROGRAMS 
Study of multiparticle jet Foamy — calorimeters. Progress 
report, March 1, 1976-February 28, 1977 (Summary of research 
activities at nn Univ.), 2:23457 (COO-2894-06) 
HIGH EXPLOS 
See CHEMICAL EXPLOSIVES 
HIGH-FREQUENCY HEATING 
See also ICR HEATING 
Hot electron production, anomalous absorption, and effect of 
intense electromagnetic fields on inverse bremsstrahlung 
absorption near the electron plasma frequency, 2:23636 (LA- 
UR-76-1951) 
HIGH-PURITY GE DETECTORS 
Clinical high-purity germanium gamma-camera, 2:23201 (UCRL- 
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HIGH-VOLTAGE PULSE GENERATORS/ELECTRICAL 
INSULATION 
Water as dielectric in high-voltage impulse devices, 2:23161 
(UCRL-Trans-11185) 
HOLLOW FUEL RODS/MATERIALS WORKING 
Method for fabrication of fuel rods (Patent), 2:22446 
HOLMIUM 165 TARGET/PION MINUS REACTIONS 
Pion-nucleus scattering and the investigation of nuclear — 
dependent effects (Angular correlation, 100 to 200 MeV, cross 
sections), 2:23551 
HOLMIUM 165 TARGET/PION PLUS REACTIONS 
Pion-nucleus scattering and the investigation of nuclear - 
dependent effects (Angular correlation, 100 to 200 MeV, cross 
sections), 2:23551 
HOLMIUM ALLOYS/MAGNETOSTRICTION 
New magnetostrictive materials from rare earth elements, 2:22872 
HOLMIUM NITRATES/SOLUTION HEAT 
Heats of dilution of some aqueous rare earth electrolyte solutions 
at 25°C. 2. Rare earth nitrates (From dilute solutions to 
saturation), 2:23027 
HOLMIUM NITRATES/THERMODYNAMIC PROPERTIES 
Heats of dilution of some aqueous rare earth electrolyte solutions 
at 25°C. 2. Rare earth nitrates (From dilute solutions to 


Hol hic interferometry of laser fusion targets at 2660 A, 
2:23659 (UCRL-78429) 
HOT ATOM CHEMISTRY 


(Chemical reactions of atoms or ions of high kinetic energies (more 
than 1 ev) resultii fone nuclear t ions.) 
HOT ATOM CHEM Y. PROGRAMS 


Hot atom reactions involving multivalent and univalent i 


Progress report, February 1976-January 1977, 2:23061 (ORO- 
3898-29) 


HTGR TYPE REACTORS/COATED FUEL PARTICLES 


report, [December 1, 1975-November 30, 1976] (Dept. of 
istry, The Johns err Univ.), 2:23056 (COO-3283-17) 
HOT CELLS/ELECTRIC CABLES 
Study on fast breeder reactor instrumentation. 2. Gamma 
irradiation tests of wire and electronic component materials, 
2:22287 (N-75-25691) 
OT PLASMA 


See also LASER-PRODUCED PLASMA 
"*Reacarch of high-temperat 
of high-temperature plasma and of controlled 
thermonuclear reaction, 2:23676 
HOT PLASMA/X-RAY SPECTRA 
X-ra from exploded-wire plasmas, 2:23433 
HOT iGS/G ICAL VEYS 
Analysis of the hot spring activity of the Manikaran area, 
Himachal Pradesh, India, by geochemical studies and tritium 
concentration of — waters, 2:22066 
GEOTERM: a geo jometric computer program for hot- 
spring systems, 2:22076 
HOT SPRINGS/GEOCHEMISTRY 
Calculation of deep temperatures in geothermal systems from the 
chemistry of boling spring waters of mixed origin, 2:22077 
HOT SPRINGS Ss 


Nonelectric geothermal: a versatile resource, 2:22087 
HOUSES GY CONSUMPTION 
Significance of sun radiation and the heat storage capacity on 
energy consumption of heating installations in domesuc 
buildi 2:22030 
HOUSES, T STORAGE 
Significance of sun radiation and the heat storage capacity on 
energy consumption of heating installations in domestic 
buildi 2:22030 
HOUSES, TING 
ing with low level noxious effluence and high 
efficiency, 2:22715 
HOUSES TING LOAD 
Savings in energy consumption by residential heat pumps: the 
effects of lower indoor temperatures and of night setback, 
2:22713 (ORNL/CON-4) 
HOUSES/SOLAR AIR CONDITIONING 
Energy research and development and small business. Part 2A. 
Appendixes. Solar energy (continued): the small business and 
sy ner roles. Hearings before the Select Committee on 
mall Business, United States Senate, Ninety-Fourth Congress, 
First Session, October 8, 22, and November 18, 1975, 2:22677 
HOUSES/SOLAR HEATING 
Solar heating. Domestic building with test plant in Essen, 2:22027 
HOUSES/SO SPACE HEATING 
Comparative performance of solar heating with air and liquid 
systems. Interim progress report, February 1, 1976-August 30, 
1976, 2:22018 ( /2868-1) 
Energy research and development and small business. Part 2A. 
Appendixes. Solar energy (continued): the small business and 
overnment roles. Hearings before the Select Committee on 
Small Business, United States Senate, Ninety-Fourth Con; 
First Session, October 8, 22, and November 18, 1975, 2:22677 
Significance of sun radiation and the heat storage capacity on 
energy consumption of heating installations in domestic 
buildi Bs, 2:22030 
Solar architecture, 2:22025 
Solar energy. Examples of practical use. Report on a study trip 
1975, 2:22029 
Solar heating . Heat demand and supply, 2:22026 
Solar heating. Concepts, economy, 2:22028 
Utilization of solar energy for heating residential dwellings, 
2:22031 
HOUSES/THERMAL INSULATION 
Roof construction with thermal insulation (Patent), 2:22714 
HOUSES/WINDOWS 
Significance of sun radiation and the heat storage capacity on 
energy consumption of heating installations in domestic 
buildings, 2:22030 
HTGR PEACH BOTTOM REACTOR 
See PEACH BOTTOM-1] REACTOR 
HTGR TYPE REACTORS 
See also PEACH BOTTOM-1 REACTOR 
THTR-300 REACTOR 
VRAIN REACTOR 
HTGR TYPE REACTORS/ANNULAR FUEL ELEMENTS 
Tubular interacting fuel elements for a low-enriched high- 
temp ‘ature reactor, 2:22236 
“TGR E REACTORS/COATED FUEL PARTICLES 
Calculation of irradiation-induced stresses in restrained pyrolytic 
carbons, 2:22233 
Design and performance of coated particle fuels for the thorium 
cycle high-temperature gas reactor, 2:22232 
Determination of defective _— fraction in HTGR fuels, 
2:22218 (ORNL/TM-5483) 





HTGR TYPE REACTORS/DISTRICT HEATING 


Development of . fissile particle for HTGR fuel recycle, 2:22221 
(ORNL/TM-5602) 
Fuel and core desi - variants for high-temperature gas-cooled 
reactors, 2:2223 
Mechanical behavior of BISO coated fuel baer during 
irradiation, Sg I and II, 2:22210 (GA-A-14052) 
Migration of kernels under the influence of a temperature 
ient, 2:22211 (GA-A-14058) 
HTGR TYPE REACTORS/DISTRICT HEATING 
Thermodynamic calculation of a district energy cycle (HTGR for 
district heating and methane —— 2: 0585 (Juel-1232) 
HTGR TYPE REACTORS. NOMI 
—— of very high-temperature All in process 
plications, 2:22217 (ORNL/TM-5242) 
HTG PTYPE REACTORS/FEASIBILITY 
Assessment of very high-temperature reactors in process 
applications, 2:22217 (ORNL/TM- a 
HTG! TYPE REACTORS/FUEL 
Correlation of radioactive waste 2 te costs and the 
environmental impact of waste effluents in the nuclear fuel 
cycle: fabrication of high-temperature gas-cooled reactor fuel 
containing uranium-233 and thorium, 2:21757 (ORNL/ 
NUREG/TM- 


7s of U-236 and other uranium isotopes in HTGR fuel cycle, 
y 
HTGR TYPE REACTORS/FUEL RODS 
Relationship between length variations of HTGR fuel rod stack 
lengths and individual rod lengths, 2:22220 (ORNL/TM-5544) 
HTGR TYPE REACTORS/GAS TURBINES 
Investigations on the ——— and control behaviour of HTR- 
helium turbine plants, 2:22213 a. 1206) 
HTGR TYPE REACTORS/LOSS OF FLOW 
Core heatup and fission product release from an HTGR core in an 
a accident (AYERM cade), 2:22548 (LA-NUREG-6499- 


LARC-1: a Los Alamos release calculation pro for fission 
roduct transport in HTGRs during the LOFC accident, 
:22550 (LA-NUREG-6563-MS) 

HTGR TYPE REACTORS/PRESSURE VESSELS 

Improvements in or relating to thermal barrier systems (Patent, 

HTGR;), 2:22242 
HTGR TYPE REACTORS/REACTOR COOLING SYSTEMS 
Heat exchange system in a high-temperature gas cooled reactor 
(Patent), 2:22224 
HTGR TYPE REACTORS/REACTOR CORES 

Computer method for analyzing HTGR core block response to 

seismic excitation, 2:22547 (LA-NUREG-6473-MS) 

Effect of steam corrosion on core post strength loss: I. Low, 

chronic steam ingress rates, 2:22219 (ORNL/TM-5534) 

Fuel and core design variants for high-temperature gas-cooled 

reactors, 2:22235 
Non-linear dynamic response of a multi-mass system with gaps, 
2:22208 (BNL-NUREG-21866) 
HTGR TYPE REACTORS/REACTOR MATERIALS 
Comparison of dimensional changes in LHTGR graphites by 
irradiation in the HFIR (cai come es HT-20, HT-21, HT-22, and 
HT-23), 2:22209 (GA-A-14028) 
Transient one a a one in a reactor environment, 2:22951 
HTGR TYPE REA GENERATORS 
BLAST: a digital computer program for the dynamic simulation 
of the high temperature gas cooled reactor reheater-steam 
enerator module, 2:22216 (ORNL/NUREG/TM-38) 
GR steam generators, 2:22243 
HTGR TYPE REACTORS/THERMAL INSULATION 
inyeee iat on a fibrous insulation in the ARGAS plant, 2:22214 
ue 
HUDSON RIVER/AQUATIC ECOSYSTEMS 
Computer simulation model for the striped bass young-of-the-year 
population in the pact River pac et of entrainment and 
ingement at power plants on population dynamics), 2:23297 
(ORNL/NUREO- 8) 


See YNIMAL CELLS 
HUMAN POPULATIONS/BIOLOGICAL RADIATION 


EFFECTS 
Summary of thyroid findings in Marshallese 22 years after 
exposure to radioactive fallout, 2:23383 (BNL-21924) 
HUMAN POPULATIONS/DELAYED RADIATION EFFECTS 
Summary of thyroid findings in Marshallese 22 years after 
exposure to radioactive fallout, = 23383 (BNL_21924) 
HUMAN POPULATIONS/DOSE 
Nuclear energy: health impact of coben tl 2:23275 (TID-27286) 
— of '*’Cs through the food chain to man, 2:23295 (HASL- 


HUMAN POPULATIONS/EXTERNAL IRRADIATION 
Summary of thyroid findings in Marshallese 22 years after 
exposure to radioactive fallout, F 23383 (BNL21924) 
HUMAN POPULATIONS/HEALTH HAZARDS 
Nuclear enue stations and the environment, 2:23317 (ORNL-tr- 
4268(Draft)) 
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HUMAN POPULATIONS/INTERNAL IRRADIATION 

Summary of thyroid findings in Marshallese 22 years after 
exposure to radioactive fallout, 2:23383 (BNL-21924) 

HUMAN POPULATIONS/LOW DOSE IRRADIATIO 

Cumee = and genetic hazard from background radiation, 

HUMAN POPULATIONS/POPULATION DYNAMICS 

Systems methodology for assessing the demographic implications 
of ener; Eoany ment (Northwest Pacific region), 2:23315 
(BNW P-6)) 

HUMAN POPULATIONS /RADIATION —. ‘ 

Aquatic exposure pathways: potential exposure of man from 
paren see, are transport pt os aste radionuclides, 2:23301 
(CONF-760701-) 

Cesium-137 whole-body content in a normal New Mexico 
population, 2: 23402 A-UR-76-2097) 

Implications of the "man-rem concept”, 2:23384 (CONF-760701-) 

Natural and man-made radionuclide concentrations in Tennessee 
soils pg ay awl dose to human ECR ulations in vicinity of ERDA 

ge facilities), 2:23290 ( F-761031-3) 

Radiation exposures to man from releases of ~ effluents, 
2:21867 (CONF-760701-) 

Radiological dose to man through the marine pathway from 
reactor tions at Humboldt Bay, California, 2:23305 
(UCRL-52160) 

ey accumulations in Clinch River fish, 2:23302 (CONF- 

Transfer of plutonium from the environment to man, 2:23385 
(CONF-760701-) 

HUMAN POPULATIONS/RADIATION HAZARDS 

Thoughts on radiological hazards during transport of radioactive 

materials, 2:21790 (BNWL-tr-212) 
HUMBOLDT BAY REACTOR/LIQUID WASTES 

Radiological dose to man through the marine pathway from 

reactor tions at Humboldt Bay, California, 2:23305 


(UCRL-52160) 
HUMBOLDT BAY REACTOR/RADIOACTIVE WASTE 
MANAGEMENT 


Radiological dose to man through the marine pathway from 
reactor icy at Humboldt Bay, California, 2:23305 
(UCRL-52160 

HVAC SYSTEMS/TESTING 
New outdoor testing section added to HV testing station at the 
Siemens Schaltwerk Berlin, 2:22151 
-— SYSTEMS/POWER SUBSTATIONS 
Compacting DC terminals, 2:22671 
SYSTEMS/POWER TRANSMISSION LINES 
"Coupling and corona effects research i" for transmission lines. 


ope ph 2:22147 eras 2053- 
HWGCR O CZECHOSLO 


BOHUNICE A- MA REACTOR 
HYBRID COMPUTERS/ERRORS 
Evaluation of a correction method for d 30). computer lag in 
hybrid systems, 2:23868 (SAND-76-0 
HYBRID REACTORS/BREEDING 
Basic requirements of laser fusion power production and laser 
fusion-fission —— breeding, 2:23840 (UCRL-78728) 
Thorium in the blanket of a hybrid thermonuclear reactor, 2:23766 
(CONF-760733-) 
HYBRID REACTORS/BREEDING BLANKETS 
ee gas-cooled hybrid blanket module for a tokamak 
mstration reactor, 2:23764 (CONF-760733-) 
Gas-cooled blanket of a hybrid thermonuclear reactor with solid 
lithium-containing materials, 2:23765 (CONF-760733-) 
— hybrid reactor blanket and power conversion system 
tual design, 2:23763 (CONF-760733-) 
HYBRID CTORS/BREEDING RATIO 
yBRit bounds of fissile fuel yield with fusion breeders, 2:23794 
~~ ID REACTORS/COMPARATIVE EVALUATIONS 
tual design study for a laser fusion hybrid, 2:23804 
OO -760733-) 
HYBRID REACTORS/DESIGN 
mceptual design study for a laser fusion hybrid, 2:23804 
(CONF-760733- ) 
Engineering and physics considerations for a linear theta-pinch 
hybrid reactor (LTPHR), 2:23740 (CONF-760733-) 
Laser solenoid fusion-fission design, 2:23805 (CONF-760733-) 
Plasma physics basis for the tokamak hybrid reactor with 
injection, 2:23735 (CONF-760733-) 
Tokamak actinide burner design study, 2:23739 (CONF-760733-) 
Tokamak hybrid study (Scaling and economic studies), 2:23737 
(CONF-760733-) 
HYBRID REACTORS/ECONOMIC DEVELOPMENT 
Economics of fusion-fission systems, 2:23743 (CONF-760733-) 
HYBRID REACTORS/ELECTRON BEAM INJECTION 
Electron beam heated solenoid reactors for breeding fissile fuels, 
2:23741 (CONF-760733-) 
HYBRID REACTORS/ENERGY BALANCE 
ee ne enn SO eeeetenens ee 
fusion-fission plutonium breeding, 2:23840 (UCRL-78728) 
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HYBRID REACTORS/OPTIMIZATIO) 
Opimization of fusion-driven fissioning Setties, 2:23736 (CONF- 


760733- 
CTORS/PERFORMANCE 
So ; ing-ion-tokamak fissile breeder, 2:23738 (CONF- 
160733) of fusion-driven fissioning systems, 2:23736 (CONF- 
Thorium in the blanket of a hybrid thermonuclear reactor, 2:23766 
(CONF-760733-) 
HYBRID REACTORS/RESEARCH PROGRAMS 
Fusion fission studies at the University of Texas at Austin, 2:23742 
(CONF-760733-) 
HYBRID REACTORS/REVIEWS 
Fusion fission studies at the University of Texas at Austin, 2:23742 
(CONF-760733-) 
HYBRID REACTORS/USES 
Tokamak actinide burner design study, 2:23739 (CONF-760733-) 
HYDRATED ELECTRONS 
See SOLVATED ELECTRONS 
HYDRAULIC CONTROL DEVICES/DESIGN 
oe bolt tightening instruments. 1. Design, maintenance, 


ressure vessels), 2:22424 
HYDRAULIC CONTROL D VICES/MAINTENAN ANCE 
Hydraulic bolt tightening instruments. 1. Desi 


gn, maintenance, 

and ing experi eactor pressure vessels), 2:22424 
HYDRAULI C CONTROL D VIC. 4 gone 

— bolt tightening instruments. 1. Design, maintenance, 


HYDRAULIC FRACTURING (Reactor pressure vessel Wessels), 2: :22424 


ROTI 2 on ive hydraulic fracture: project definition, 2:21675 
HYDRAULIC FRACTURING/RESEARCH PROGRAMS 
Pinedale unit MHF experiments. Final rt (Northern Green 
River Basin in Wyoming), 2:21673 (BERC/RI-76/19) 
Rio Blanco massive — fracture. Phase II. Organization, 
2:21676 (TID-27216) 
go mye FRACTURING/REVIEW: 


draulic a summary, 2:21630 0 (MERC/SP.76/2) 
HYDRAULI TURBINES/MA CHINE P. 


Selection of optimum dimensions of siffoser cl channels of hydraulic 
machines, 2:21978 
HYDRAULIC TURBINES/ROTORS 
Conditions for designing a hydroturbine rotor with the least 
inductive losses, 2:22109 
HYDROCARBON FUEL CELLS/ELECTROCHEMISTRY 
Catalytic and inhibitory effects of dissolved Cd** on C3Hs electro- 
oxidation (Phosphoric acid electrolyte and Pt electrodes), 


See also ANTHRACENE 
BENZANTHRACENE 
BENZOPYRENE 
CHRYSENE 
NAPHTHALENE 
PHENANTHRENE 
PYRENE 
TRIPHENYLENE 
HYDROCARBONS/BIOSYNTHESIS 
Hydrocarbons via photosynthesis, 2:21946 (LBL-5387) 
HYDROCARBONS/CHEMILUMINESCENCE 
Chemical production of excited states. Chemil sence of 
carcinoginic hydrocarbons accompanying their metabolic 
py ee ae and a for common active site geometries 
wrematomi 2:23042 
INS/EXCITED STATES 
Chemical production of excited states. Chemil ence of 
carcinoginic hydrocarbons accompanying their metabolic 
hydroxylation and a proposal for common active site geometries 
for hydroxylation, 2:23042 
HYDROCARBONS/HYDROCRACKING 
Process for preparing cracked gases by catalytic cracking of 
me with a C-number of C, to Cao, 2:21639 
HYDROCARBONS/METABOLISM 
production of excited states. Chemil 
carcinoginic hydrocarbons accompanying their metabolic 
hydroxylation ane a cee for common active site geometries 
for hydroxylation, 2: 
HYDROCARBONS/PARTIAL OXIDATION PROCESSES 
Method of producing gas mixtures containing mainly He and CO 
by non-catalytic partial-oxidation of a HC-containing fuel with a 
po taemeeny ese cedente Sromng-S~ 
(Patent), 2:21932 
HYDROCHLORIC. ‘ACI / ABUNDANCE 
Estimated <a abundance of chlorine oo among 


OCHLORIC C ACID/ORIDATION 


M dlininory tdastin of high-temperature reaction of chlorine and 
steam, 2:23016 (IS-T-717) 








ence of 





HYDROGEN/SEPARATION NOZZLE METHOD 


n Pocuun ter poipiciey conetok oes - 
cracked gases b lytic cracking 
HYDROCYANIC a C-number of ‘0 Ce 2:21639 
ANIC ACID/CORROSIVE EFFECTS 
= obtaining vary 4 fas gasification of 
conditions in equipment for tion of coal 
and other solid fuels. Quarterly progress report, April 1, 1976- 
June 30, 1976, 2:21535 1784-18) ” 
HYDRODYNAMI ID TIPLE PRODUCTION 


Federal hydroelectric plants can increase pon ae (A 
within . of Senasies and TVA), 2: S60 (CED 16 fo 
HYDROEL C POWER/MARKET 
Federal hydroelectric plants can increase i ech 
within t. of Interior and TVA), 2:2 660 (CED-76-120) 
HYDRO C POWER PLANTS 
See also PUMPED STORAGE POWER PLANTS 
Development and importance of water-power for electricity 
tion, 2:2197 
RROELECTRIC POWER PLANTS/CONSTRUCTION 
Austria's largest shaft power station, 2:21977 
HYDROEL IC POWER PLANTS/CORROSION 
PROTECTION 


Prevention of the formation of water of condensation and 
corrosion in water works, pumping stations and water power 
stations, 2:21980 

HYDROELECTRIC POWER PLANTS/DESIGN 
Layout of the power plant Karakaya on the river Euphrat, 2:21979 
HYDROELE S POWER PLANTS/HUMIDITY CONTROL 

Prevention of the formation of water of condensation and 

corrosion in water works, pumping stations and water power 


stations, 2:21 
HYDROELECTRIC POWER PLANTS/PLANNING 
Which utilizable my sources are available for us during the 
next few decades rman Federal Republic), 2:22635 
HYDROELECTRIC GOWER PLANTS/ROTATING 
GENERATORS 
a construction of hydroelectric power generators, 
HYDRO: 


ELECTRICITY 
See HYDROELECTRIC POWER 
HYDROGEN/ATOM-ATOM COLLISIONS 
Feshbach projection operator calculation of the potential energy 


ca ie nase and errr ag lifetimes for He(2 *S) -H and Heo 
HYDROGEN, ATOM-MOLECULE COLLISIONS 
Feshbach projection operator calculation of the potential energ 
laces and autoionization lifetimes for He(2 *S) -H and Hea 
3S) -He , 2:23443 
Penning ionization of Hz by He(2 *S): Quantum mechanical 
scattering calculations within the rigid-rotor approximation, 
2:23444 
HYDROGEN/CHEMICAL REACTION KINETICS 
Preex tial factors in surface reactions, 2:23033 
HYDROGEN/CORROSIVE EFFECTS 
to discover materials suitable for service under hostile 
conditions obtaining in equipment for the gasification of coal 
and other solid fuels. Quarterly progress report, April 1, 1976- 
June 30, 1976, 2:21535 (FE-1784-18) 
HYDROGEN/DIFFUSION 
Hz solubility, diffusion in Li; extraction of T from molten Li; P-C- 
T of LasNi-D, 2:22850 (CONF-750989-P3) 
HYDROGEN/ DISTRIBUTION 
uilibrium and kinetic studies of systems of hydrogen isotopes, 
ithium hydrides, aluminum, and LiAIO:, 2:22887 (CONF- 
750989-P3) 
HYDROGEN/ION-ATOM COLLISIONS 
Differential energy-loss cross sections for ionization of atomic 
hydrogen by 25-200-keV protons (25 to 200 KeV, Glauber and 
Born roximations), 2:23441 
a vee /METALLURGICAL EFFECTS 
ag veneer: 2 of multicom t systems. Progress report, 
eee 76-January 31, 1977, 2:22942 (COO-2296.14) 
HYDROGEN/NEUTRON DOSIMETRY 
Neutron cine factors for H, C, N, O, and tissue in the energy 
of 20 to 70 MeV, 2:23606 (ORNL/TM-5702) 
— my evita pe rd ye 
ydrogen storage via m ydrides for utility automotive 
energy lications, 2:21933 (BNL-21723) 
HYDROGEN, -DIFFUSION 
Observation of enhanced self diffusion in high density us 
h by incoherent neutron scattering, 2:22940 {CONF 
760601-P2) 
HYDROGEN/SEPARATION NOZZLE METHO 
Monte Carlo simulation of isotope separation at ithin, 2:21722 
(K/GD-1396) 





HYDROGEN/SOLUBILITY 


HYDROGEN/SOLUBILITY 
He solubility, diffusion in Li; extraction of T from molten Li; P-C- 
T of LasNi-D, 2:22850 (CONF-750989-P3) 
HYDROGEN/SOLVENT PROPERTIES 
bene 5 properties of solutions of hydrogen isotopes in 
metals and alloys of interest to fusion reactor technology, 
2:22938 (CONE -750989-P3) 
HYDROGEN/SPIN ORIENTATION 
Extrinsic field effect and absolute para-hydrogen conversion rate 
on lutetia, 2:21935 
HYDROGEN/ULTRAVIOLET SPECTRA 
Ultraviolet absorption spectra of e/sub aq/~, H, OH, D, and OD 
from pulse radiolysis of aqueous solutions (Spectral region 
down to _— 2:23058 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN CHLORIDES 
See HYDROCHLORIC ACID 
HYDROGEN COMPOUNDS/CRYSTAL STRUCTURE 
Unusual hydrogen bonds. A neutron diffraction study of the 
hydrogen dinitrate ion, (OQ. NO.H.ONOz)”, in cesium hydrogen 
dinitrate, 2:23032 
HYDROGEN COMPOUNDS/INTERATOMIC FORCES 
Unusual hydrogen bonds. A neutron diffraction study of the 
hydrogen dinitrate ion, (Q:.NO.H.ONO:)-, in cesium hydrogen 
dinitrate, 2:23032 
HYDROGEN CYANIDES 
See HYDROCYANIC ACID 
HYDROGEN FUEL CELLS/CATALYSTS 
Comparison of porous silver catalysts in O2 electrodes of alkaline 
fuel cells, 2:22690 
HYDROGEN FUEL CELLS/CATHODES 
Comparison of porous silver catalysts in O2 electrodes of alkaline 
fuel cells, 2:22690 
HYDROGEN FUEL CELLS/FEASIBILITY STUDIES 
Hydrogen storage via metal hydrides for utility and automotive 
energy storage applications (HCI electrolysis for H2-Cle fuel 
cells), 2:21933 (BNL-21723) 
IROGEN FUELS/USES 
Hydrogen enrichment for automobiles, 2:22794 (ERDA-76-136) 
Modification techniques and performance characteristics of 
hydrogen (powered IC engines) state of the art, 1975, 2:22793 
(ANCR-1302) 
HYDROGEN GENERATORS 
Method and device for the production of gases rich in hydrogen 
(Patent; partial oxidation of hydrocarbon fuel; energy splits 
steam), 2:21927 
HYDROGEN IONS 1 MINUS/ELECTRON DETACHMENT 
Observation of resonances near 11 eV in the photodetachment 
cross section of the H™ ion, 2:23431 
HYDROGEN IONS 1 MINUS/PHOTOIONIZATION 
Observation of resonances near 11 eV in the photodetachment 
cross section of the H~ ion, 2:23431 
HYDROGEN IONS 1 PLUS/ION-ATOM COLLISIONS 
Cross sections for atomic K-shell ionization by ion impact in the 
single-particle Glauber approximation, 2:23440 
Differential energy-loss cross sections for ionization of atomic 
hydrogen by 25-200-keV protons (25 to 200 KeV, Glauber and 
Born approximations), 2:23441 
Total charge-transfer cross sections for H*, H2 *, Hs * He*, N*, 
Nz *, Ne*, Ar*, Kr*, and Xe* incident on Cs (30 to 160 KeV 
capture, breakup), 2:23439 
HYDROGEN IONS 2 PLUS/ION-ATOM COLLISIONS 
Total charge-transfer cross sections for H*, He *, Hs * He*, N*, 
Nz *, Ne*, Ar*, Kr*, and Xe* incident on Cs (30 to 160 KeV 
capture, breakup), 2:23439 
HYDROGEN IONS 3 PLUS/ION-ATOM COLLISIONS 
Total charge-transfer cross sections for H*, He *, Hs * He*, N*, 
Nz *, Ne*, Ar*, Kr*, and Xe* incident on Cs (30 to 160 KeV 
capture, breakup), 2:23439 
HYDROGEN PHOSPHATES 
See PHOSPHORIC ACID 
HYDROGEN PRODUCTION 
See also HYDROGEN GENERATORS 
STEAM-IRON PROCESS 
Production of hydrogen from nuclear pong cA (Brief anges of 
electrolysis, thermochemical processes, h uclear 
rule) processes and from fossil fuels), 2: 126 (0 (CONF- 
HYDROGEN PRODUCTION/FORECASTING 
Inexhaustible resources, 2:22675 
HYDROGEN PRODUCTION/PARTIAL OXIDATION 
PROCESSES 
Method of producing gas mixtures containing mainly Hz and CO 
by non-catalytic partial-oxidation of a HC-containing fuel with a 
gas containing free oxygen in the reaction zone of an 
unhindered-flow gas generator (Patent), 2:21932 
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carte sabe a bah 
range concepts: applications o tosyn ydrogen 
——- and nitrogen fixation research, 2:2 2:21929 
ROGEN PRODU: ON/STEAM-IRON PROCESS 

Status of the steam-iron program, 2:21931 (CONF-7510149-3) 
Status of the steam-iron program, 2:21930 (CONF-761064-5) 
Status of the HYGAS rogram, 3.2153 ot 21532 ae eee 

HYDROGEN PRODU' IN, 
Inexhaustible resources, 2:22675 

HYDROGEN PRODUCTION/THERMOCHEMICAL 
PROCESSES 


Process for thermochemically producing hydrogen (Patent; 
reaction of water with chromium sesquioxide and strontium 
oxide), 2:21928 
HYD) EN STORAGE 
See also CRYOGENICS 
HYDROGEN-BASED ECONOMY 
HYDROGEN STORAGE/HYDRIDES 
Device for converting caloric into mechanical energy, 2:21934 
HYDROGEN STORAGE/IRON HYDRIDES 
ee storage via metal hydrides for utility and automotive 


hap tye lications, 2:21933 (BNL-21723) 
HYDROGEN E/TITANIUM HYDRIDES 
Hydrogen storage via ween hydrides for utility and automotive 


ications, 2:21933 (BNL-21723) 
HYDROGEN SULFIDES/CORROSIVE EFFECTS 
Program to discover materials suitable for service under hostile 


conditions obtaining in equipment for the gasification of coal 
and other solid fuels. Quarterly progress report, April 1, 1976- 
June 30, 1976, 2:21535 (FE-1784-18) 
HYDROGEN SULFIDES/SORPTION 
Hot low Btu Nyrreed pas desulfurization in fixed bed of iron 
oxide-fly ash. Annual report No. 1, July 1, 1975-June 30, 1976, 
2:21524 (FE-2033-1 7) 
HYDROGENATION/CATALYSIS 
Properties and application of noble metal catalysts for 
neous Catalytic hydrogenations, 2:23028 


HYDROGENATION/COMPARATIVE EVALUATIONS 
ee fuel derivatives from municipal solid wastes, 

HYDROGEN-BASED ECONOMY/TECHNOLOGY 
ASSESSMENT 


Status of the hydrogen-energy system concept (Review of 
saan on pp1925 (CO a — storage and use of 
ydrogen), 2:21 76068 1-1 
HYDROTHERMAL SYSTEMS 


See also GEOTHERMAL SYSTEMS 
VAPOR-DOMINATED SYSTEMS 
HYDROTHERMAL SYSTEMS/GEOCHEMICAL SURVEYS 
Indicator of abyssal heat recharge of recent hydrothermal 
henomena, 2:22061 
IROTHERMAL SYSTEMS/GEOCHEMISTRY 
Modeling of the of sodium chlor component compositions and 
Romenene of um chloride hydrothermal solutions of the 
uzhetsk in the Kamchatka peninsula, 2:22074 
Review of hydrogeochemisty of geothermal systems: 
t, and use, 2:22070 
EMAL SYSTEMS/MATHEMATICAL MODELS 
Modeling g of the to uilibrium Component compositions and 
Pocchets type in the Kamchatka peninsula, 222076 
in the chat 
HYDROTHERMAL SYSTEMS. GE 
Indicator of —— _ recharge of recent hydrothermal 


HYDROXYBENZENE. 
See PHENOL 
HYDROXYL RADICALS/ENVIRONMENTAL TRANSPORT 
Theoretical model of global tropospheric OH distributions, 
2:23260 (UCRL-78392) 
HYDROXYL RADICALS/ULTRAVIOLET SPECTRA 
Ultraviolet absorption spectra of e/sub aq/~, H, OH, D, and OD 
from pulse radiolysis of aqueous solutions (Spectral region 
down to 188nm), 2:23058 
HYGAS PROCESS/HYDROGEN PRODUCTION 
Status of the steam-iron program, 2:21931 (CONF-7510149-3) 
Status of the HYGAS program, 2:21532 (CONF-7510149-2) 
HYGAS PROCESS/PILOT PLANTS 
HYGAS Process, 2:21526 (CONF-760146-1) 
HYGAS PROCESS/RESEARCH PROGRAMS 
Status of the HYGAS — 2:21532 (CONF-7510149-2) 
w Rachige-6 sei Gimpnven (eg 
a model), 2:23505 
HYPERONS/ POLARIZATION 
Topics in gauge theories of ct interactions: hyperon production 
by charged and neutral currents, and the neutral heavy lepton 
decay L® yields v/sub 1/y, 2:23497 


XIA 
See ANOXIA 
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IAEA 
(International Atomic 
IAEA/RADIOACTIVE WASTE MANAGEMENT 
— -o? aspects of waste wine my a FT 221798 (CONF- 


L-BEAM iM TYPE REACTORS/RESEARCH PROGRAMS 
Review of ERDA inertial confinement fusion efforts, 2:23810 
cole 
WATERS 


ie 
islands and Kesnchatha, 2 
ICR HEATING 


Cyclotron resonance heater for plasma contained in a torus 
(Patent), 2:23642 
Electrostatic ion cyclotron waves: plasma heating, frequency 
shifts and linewidths, 2:23646 
ICRF heating in Wy Le tokamaks, 2:23639 (PPPL-1309) 
IDAHO, 
Uranium favorability of Cenozoic sedimentary rocks of the 
Western Snake River Basin, Co Colorado, 2:21706 (GJBX-57(76)) 
IDAHO CHEMICAL PROCESSING PLANT/CO 
ae of solidified high-level radioactive 
wastes, 
IDAHO CHEMICAL PROCESSING PLANT/RADIOACTIVE 
WASTE STORAGE 
Stabilization me Soe eee of solidified high-level radioactive 
wastes, 2 
IDAHO NATIONAL ENGINEERING LABORATORY/ 
RADIATION MONITORING 
1975 RWMC core drilling program: a further investigation of 
subsurface radioactivity at the radioactive waste management 
complex, 2:23293 (IDO-10065) 
IDAHO NATIONAL ENGINEERING LABORATORY/ 
RADIOACTIVE WASTE MANAGEMENT 
1975 RWMC core drilling p ta a further investigation of 
— — radioactivity at radioactive waste management 
lex, 2:23293 (IDO-10065 
re HOS ATIONAL ENGI 


aeons waters of the Kuril 


- LABORATORY/ 


OACTIVE WASTE STORAG 
Retrevable storage of transuranium-contaminated wastes, 2:21835 


CONF-760701-) 
IG US ROCKS 
See also GRANODIORITES 
IGNEOUS ROCKS/CHEMICAL ANALYSIS 
Rare earth element analysis by isviope dilution, 2:22998 
IMAGE PROCESSING 
a , low-cost, image analysis through video processing, 2:23220 
GJBX-37(76)) 
IMAGES/DATA ANALYSIS 
Digital reconstruction of a coded i 
nonredundant pinhole array, 2:2322 
IMMUNE REACTIONS/AGE DEPEND) 
Use of congenic mice to stud ee 
disease, 2:23364 (CONF-7 
IMMUNE REACTIONS/ BIOLOGICAL RADIATION EFFECTS 
Medical and Health Sciences Division research report 1975-1976 
(Effect of irradiation and chemical environmental pollutants on 
immune system of mammals; wpe metabolism; 
radiopharmaceutical testing for wearearhgy ny and 
radiation aly cy assistance ore, 2 :23396 (ORAU-128) 
Oo ‘OL 


Use of a ihe genetic basis of deg: 
seo a enic mice to st' ° enerative 
disease, 2:23364 (CONF-7 
IMMUNE reo 
Fate of thymic lym ten ytes ('*>TudR and *HTGR tracer studies in 
Lane em 2: ead ae 21752) 
IN CORE 
(See ewe a ee 
See also Ri REACTOR ae UMENTATION 
In core monitor (Patent), 2:22 
Reactor in-core void meter li 2:22398 
IN CORE INSTRUMENTS/CONTROL 
In-core monitor drive mechanism (Patent), 2:22401 
Reactor abnormal condition detector (Patent), 2:22404 
INCLUSIVE DISTRIBUTION 
See INCLUSIVE INTERACTIONS 
INCLUSIVE INTERACTIONS 
(The group of all interactions of two particles producing a specific 
final state.) 
INCLUSIVE INTERACTIONS/SCALING LAWS 
Energy scale in inclusive spectra, 2:23515 
INCOLOY 800/FATIGUE 
Correlation of high- and low-cycle 
(70 to 1400°F, stress-strain), 2:22826 
INCOLOY 800/PHYSICAL RADIATIO 
Low power, burnup, fast irradiation of (U,Pu)Os2 fuels, 
series F6 and F8, 2:22280 ( EAP. 14098) 


DALUR.76.1789) 


data for Incoloy-800H 
INL-NUREG-50574) 
EFFECTS 


INDUSTRY/ENERGY CONSERVATION 


INCOLOY 800/STRESS CORROSION 
“a 2: m28) (GEAP ialis)” z 
steam generator, o 
INCOLOY ALLOYS 
See also INCOLOY 800 
INCOLOY ALLOYS/FATIGUE 
Correlation of high- and low-cycle fatigue data for Incoloy-800H 
to 1400°F, stress-strain), 2:22826 (BNL-NUREG-50574) 
INEL ce ponent epee 
Durability of containers for storing solidified radioactive wastes, 
2:21842 (DP-MS-76-66) 
INCONEL 625/PERFORMANCE 
Durability of containers for storing solidified radioactive wastes, 
2:21842 (DP-MS-76-66) 
INEL ALLOYS 


See also INCONEL 600 
INCONEL 625 
INCONEL ALLOYS/CORROSION 
Program to discover materials suitable for service under hostile 
conditions obtaining in equipment for the of coal 
and other solid fuels. ly progress report, April 1, 1976- 
June 30, 1976, 2:21535 (FE-1784-18) 
IN-CORE FUEL MANAGEMENT 
See FUEL MANAGEMENT 
INDIA/GEOCHEMICAL SURVEYS 
Analysis of the hot spring activity of the Manikaran area, 
Himachal Pradesh, I by geochemical studies rT tritium 
concentration of spring waters, 2:22066 
INDIA/HOT SPRIN RINGS 
Analysis of the hot spring activity of the Manikaran area, 
Himachal Pradesh, I india, b by geochemical studies and tritium 
concentration of 


waters, 2:22066 
INDIANA/BLACK S 
New oy | shale and equivalent strata in Indiana, 2:21687 
(MERC/SP-76/2) 
INDIANA/NATURAL GAS FIELDS 
New Albany shale and equivalent strata in Indiana, 2:21687 
(MERC/SP-76/2) 
INDIUM/PROTON REACTIONS 
Production of nuclides with 43 < or = A < or = 51 in the 
interaction of 1-28.5 GeV protons with V, Ag, In, Pb, and U 
targets, 2:23565 
ALLOYS/PHASE DIAGRAMS 
Au-In-Pb system: the Au-Ine-Pb portion, 2:22821 
INDIUM ALLOYS/PHASE STUDIES 


we nf ony in Au-Pb/In solder joints, 2:22820 
GEOTHERMAL FIELDS 
Geochemistry of the Kawah Kamojang geothermal system, 
Indonesia, 2:22068 
INDUSTRIAL PLANTS 
See also FEED MATERIALS PLANTS 
GASEOUS DIFFUSION PLANTS 
ISOTOPE SEPARATION PLANTS 
WASTE PROCESSING PLANTS 
INDUSTRIAL PLANTS/AIR POLLUTION CONTROL 
Survey of emissions control = combustion equipment data in 
industrial process heating, 2:22721 (CONF-7509167-2) 
INDUSTRIAL PLANTS/ LING SYSTEMS 
Sonic principles for the planning of air-cooled plants, 2:22727 
INDU PLANTS/DESIGN 
Process feasibility study in support of silicon material task I. 
Quarterly technical progress report (IV), 2:21986 (ERDA/JPL/ 
954343-76/4) 
INDUSTRIAL PLANTS/ENERGY CONSERVATION 
poe tbe of emissions control and combustion equipment data in 
rocess heating, 2:22721 (CONF-7509167-2) 
INDUSTRIA PLANTS/GASEOUS WASTES 
Experimental plant for the study of industrial fumes processing by 
combustion, 2:21975 
INDUSTRIAL PLANTS/SOLAR WATER HEATERS 
Solar heating of water for domestic purposes. Experimental 
results, 2:22035 
Solar heating of water for domestic purposes. Integration into 
building yo ae economy, 2:22036 
INDUSTRIAL / WASTE PROCESSING 
Urban and industry wastes, 2:22737 
INDUSTRY 
See also COAL INDUSTRY 
METAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
PETROLEUM INDUSTRY 
INDUSTRY/ENERGY CONSERVATION 
Energy Conservation Act of 1976. Hearings before the Committee 
on Commerce, United States Senate, Ninety-fourth Con, 
Second Session on S. 2932, February 25 and 26, 1976 
aae in residential, commercial, and industria! sectors), 
2:22629 








INDUSTRY/GAS TURBINES 


Optimizing the supply of energy in dairies, 2:22732 
INDUSTRY/GAS TURBINES 
Advanced industrial gas turbine technology, 2:22722 (ERDA-76- 


136 
IC SCATTERING/DUAL RESONANCE MODEL 
Asymptotic properties of dual inelastic amplitudes at zero 
transverse momentum transfer, 2:23501 
INELASTIC SCATTERING/SCATTERING AMPLITUDES 
Asymptotic properties of dual inelastic — at zero 
transverse momentum transfer, 2:23501 
INFLUENZA VIRUSES/INFECTIVITY 
neeey mechanics after uncomplicated influenza A infection, 
2:23367 
INFORMATION 
Compilation and evaluation of atomic and molecular data relevant 
to controlled thermonuclear research needs: USA programs, 
2:23670 (CONF-761 123-2) 
IRMATION CENTERS 


Compilation and evaluation of atomic and molecular data relevant 
to controlled thermonuclear research needs: USA programs, 
2:23670 (CONF-761 123-2) 

IRMATION RETRIEVAL/EDUCATION 

Experiment in information sharing: the LLL-Atlanta University 
workshops (For library eon and faculty from low-budget 
nella 2:23889 (UCID-17340) 

IN THEORY/ALGORITHMS 
Two-dimensional delta-mod facsimile coding (Digital transmission 
at increased rates), 2:23877 (UCRL-77999 999) 
SURVEYS/IMAGE PROCESSING 
Rapid, low-cost, image analysis through video processing, 2:23220 
GIl BX-37(76)) 
IOMOGENEOUS PLASMA/BERNSTEIN MODE 

Radiation coupling of Bernstein modes in a ring plasma, 2:23716 

(SAI-76-792-LJ 
INHOMOGENEOUS PLASMA/PLASMA WAVES 
Ion hybrid resonance absorption of plasma waves, 2:23722 
IN-SITU GASIFICATION 
In situ coal gasification: prospects as a source of utility fuel, 
2:21529 (CONF-760944-4 
IN-SITU GASIFICATION/PLANNING 
Underground gasification, 2:21542 
IN-S GASIFICATION/REVIEWS 
ges verre ome of coal: a National Coal Board 
raisal, 1976 (Book), 2:22653 
IN-SIT GASIFICATION/SEISMIC SURVEYS 

Cavity detection by means of seismic shear and compressional 

wave refraction techniques. Final report, 2:21539 (TID-27225) 
IN-SITU GASIFICATION/UNITED GDOM 

Underground gasification of coal: a National Coal Board 
soopremenl, 1976 (Book), 2:22653 

-S PROCESSING 


See also IN-SITU GASIFICATION 
IN-SITU PROCESSING/PLANNING 
Wanted: rotary drilling technology for in situ mining systems 
— for imaginative use of technology and equipment), 


STRUMENTS (MEASURING) 
See MEASURING INSTRUMENTS 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INTERACTIONS 
See also ELECTROMAGNETIC INTERACTIONS 
INCLUSIVE INTERACTIONS 
PAIR PRODUCTION 
STRONG INTERACTIONS 
WEAK INTERACTIONS 
INTERACTIONS/SCHROEDINGER EQUATION 
Pierce decompositions of the Petiau-Duffin-Kemmer equation 
with interactions (Sakata-Taketani method), 2:23623 
‘(CHANGE INSTABILITY 
See FLUTE INSTABILITY 
OMETERS 


See also FABRY-PEROT INTERFEROMETER 
INTERFEROMETERS/CAMERAS 
Acoustical high speed holographic framing camera, 2:23227 
(SAND-76-5886) 
INTERFEROMETERS/DESIGN 
Microsecond holographic interferometer for fracture studies, 
2:23101 (UCRL-52161) 
Perfect crystal neutron interferometer: a tool for novel and precise 
measurement, 2:22813 (CONF-760601-P2) 
INTERFEROMETERS/PERFORMANCE 
Submillimeter interferometers for plasma diagnostics, 2:23653 
(KFTI-75-2) 
(OMETRY/RESEARCH PROGRAMS 
Neutron interferometry, 2:23626 (CONF-760601-P2) 
ON/BIOSYNTHESIS 
Gamma radiation and virus multiplication: interferon production 
in the early growth cycle of sindbis virus in chick embryo 
monolayers, 2:23380 (TID-27276) 
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INTERMEDIATE BTU GAS/PRODUCTION 
ae worst e hase oo of coal (900°C and 1000 


peig), 2: 21530 (CO -761016-3) 
IATE MASS NUCLEI/NEUTRON REACTIONS 
Integrated system for production of neutronics and photonics 


culational constants. Supplemental neutron-induced 
interactions (Z < 35): graphical, experimental data, 2:23575 
Ma eye gle, 8 - ae B)) 
INTERMEDIA’ BOSONS/ELECTROMAGNETIC 
INTERACTIONS 


INTERMEDIA le moments of the W boson, 2:23495 
EDIATE VE ‘OR BOSONS/MAGNETIC MOMENTS 
a ot moments of the W boson, 2:23495 
I CTOR BOSONS/QUADRUPOLE 
MOMENTS. 
nenen and quadrupole moments of the W boson, 2:23495 
AL COMBU: ON ENGINES 
See also DIESEL ENGINES 
STRATIFIED CHARGE ENGINES 
INTERNAL COMBUSTION ENGINES/COMBUSTION 
KINETICS 


sD research at Sandia Laboratories, 2:22760 (SAND-76- 
INTERNAL COMBUSTION ENGINES/ELECTRICAL 
UIPMENT 


EQ 
Proposed standards for electrical systems: boats and associated 
uipment, 2:22763 

INTERNAL COMBUSTION ENGINES/HEAT EXCHANGERS 
Heat exchan; ae ), 2:23136 

INTERNAL BUSTION ENGINES/HYDROGEN FUELS 
Modification techniques and performance characteristics of 

Ne © tr IC engines) state of the art, 1975, 2:22793 
A é 
INTERNATIONAL ATOMIC ENERGY AGENCY 


See IAEA 
INTERNATIONAL COOPERATION/HEARINGS 
International cooperation in energy research and development: 
joint oversight hearings. Hearings before the Subcommittee on 
Energy Research, Development, and Demonstration, and the 
er on Domestic and International Scientific 
and Analysis of the Committee on Science and 
Techae ogy, House of ot tak tatives, Ninety-fourth Congress. 
Second Session, a 29. July 1, 2, 1976, 2:22643 
IODINE/DISTILLATI: 
Evaporation of iodine lo nitric acid with the aid of peroxide 
(Patent), 2:21827 
IODINE/SEPARATION PROCESSES 
tion and retention of iodine, 2:21821 (CONF-760701-) 
10D 125/INTERNAL IRRADIATION 
Metabolic and improved organ scan studies. IV. Dosimetry for 
metabolic isotopes in animals and man, 2:23353 (COO-3521-6) 
IODINE 129, ON PRODUCT RELEASE 
Treatment and separation of the radioactive fission products 
—— noble gases, and iodine in nuclear fuel reprocessing 
its, 2:21773 Cpe 
IoD NE 131/BODY BURDEN 
Summary of thyroid findings in Marshallese 22 years after 
exposure to radioactive fallout, 2:23383 (BNI_21924) 
IODINE 131/FISSION PRODUCT RELEASE 
Treatment and separation of the radioactive fission products 
tritium, noble and iodine in nuclear fuel reprocessing 
lants, 2:21773 (Juel-1223) 
IOD 131/INTERNAL IRRADIATION 
apn and improved organ scan studies. IV. Dosimetry for 
lic isotopes in animals and man, 2:23353 (COO-3321.6) 
IODINE 13 133/D) SION 
Diffusion of fission products in thorium metal, 2:21763 
IODODEOXYURIDINE/BIOLOGICAL EFFECTS 
Induction of endogenic virus, type C, by 5-iododeoxyuridine: 
increase of this induction by polycyclic hydrocarbons, 2:23410 
(ORNL-tr-4283) 
ION ACOUSTIC WAVES/WAVE PROPAGATION 
~~ pa - of test waves in plasmas with ion acoustic turbulence, 
ION BEAMS 
Possibility of initiating a thermonuclear reaction with high-current 
ion beams, 2:23847 (UCRL-Trans-11190) 
ION BLOCKING 
am ION oe 
CHANNELIN 


Analysis of defect structures in recrystallized ped peo layers of 
self-ion irradiated silicon by channelin ing and transmission 
oes measurements (?*Si), 2:22949 (CONF- 

ION CYCLOTRON-RESONANCE HEATING 
See ICR HEATING 
ION en ee CHROMATOGRAPHY 
Pressurized, annular chromatograph for continuous separations, 
2:23005 (CONF-761115-1(Draft)) 
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ION EXCHANGE MATERIALS/RADIOACTIVE WASTE 
PROCESSING 
Method of reduction of the volume of a radioactive ion exchange 
material (Patent), 2:21826 
ION IMPLANTATION/USES 
Use of ion implantation for radiation damage studies, 2:22902 
(SAND-76-5880 
ION MICROPROBE ANALVYSIS/EQUIPMENT 
Computer-controlied time-of-flight atom-probe field-ion 
Te hi for the study of defects in cou, 2:23219 (COO- 
ION SOURCES 
See also PENNING ION SOURCES 
Ion source and accelerator development for the LLL 14-MeV 
neutron source oan :23178 (UCRL-78299) 
ION WAVE INSTAB 
nr ion electrostatic instabilities in mixed warm-cold 
ION-ATOM COLLISIONS/AUGER EFFECT 
Interatomic Auger effect at hi eaten 2:23437 
ION-ATOM COLLISIONS/IO) TIO) 
Cross sections for atomic K-shell oi nl by ion impact in the 
single-particle Glauber approximation, 2:23440 
IONIC CRYSTALS/MUO: ATOMS 
Negative-muon capture in ionic compounds and some related 
elements, 2:23436 
IONIZATION CALO 
See SHOWER COUNTERS 
IONIZATION CHAMBERS 
See also FISSION CHAMBERS 
LIQUID IONIZATION CHAMBERS 
IONIZATION CHAMBERS/ELECTRONIC CIRCUITS 
Circuitry for use with an ionizing-radiation detector (Patent; 
wer supply circuit and readout circuit), 2:23205 
10 G RADIATIONS/MICRO Y 
Microdosimetry theory, 2:23375 prs 
ION-MOLECULE COLLISIONS/RESEARCH PROGRAMS 


Pro, report, [December 1, 1975-November 30, 1976] (Dept. of 
Chemistry, The Johns Hopkins Univ.), 2:23056 (COO-3283-17) 
IOWA/COAL INDUSTRY 
we in Iowa coal (80 refs. cited), 2:21567 (IS-ICP-8) 
IRID 


Study of iridium and iridium-tungsten alloys for space 
radioisotopic heat sources (Up to 4% W; fabrication; 
microstructure; tensile; oxidation; compatibility; fractures), 
2:22798 (ORNL-5240) 

IRIDIUM/ACTIVATION ANALYSIS 

Neutron — analysis of elements extracted into organic 

media, 2:22971 
IRIDIUM/CATALYTIC EFFECTS 

Properties and application of noble metal catalysts for 

heterogeneous catalytic hydrogenations, 2:23028 
IRIDIUM BASE ALLOYS 

Study of iridium and alloys for space 
radioisotopic heat sources (Up to 4% W; fabrication; 
microstructure; tensile; oxidation; compatibility; fractures), 
2:22798 (ORNL-5240) 

IRON/ACTIVATION ANALYSIS 
Determination of elements in standard material (Bovine Liver 
SRM 1577), 2:22978 
IRON/CHEMICAL REACTION KINETICS 

Transients and mg of some reactions of the solvated 
electron with inorganic ey ammonia investigated by 
nanosecond pry ae ote npr C, 2:23059 

IRON/CORROSION 

Grain boundary ving of pure iron in nitrogen-contaminated 

liquid lithium, 2:22884 
IRON/MAGNETIC PROPERTIES 

Ma: ic excitations in itinerant electron systems, 2:22851 
(CONF-760601-P2) 

Measurement of neutron birefringence in magnetic structures, 
2:22811 (CONF-760601-P2) 

IRON/PION MINUS REACTIONS 
Charged hadron and lepton currents produced by low-momentum 
antey ty fon, 5 to 3 GeV/c) charged pions in Al, Fe, and Pb 
targets (0, 5 to 3 GeV/c, dependence, tables, diagrams), 
2:23513 (ORNL/TM-56 
IRON/PION PLUS REACTIONS 

Charged hadron and lepton currents produced by low-momentum 

ieee —— 
targets to Cc, dependence, tables, diagrams), 

an 23513 (ORNL/TM-56 5677) 
ON/REFLECTIVITY 


jum multilayer neutron polarizing monochromators, 
:22860 (CONF-7 1-P2) 
IRON/THERMODYNAMIC PROPERTIES 
Transients and ne of some reactions of the solvated 
electron with inorganic one ammonia investigated by 
nanosecond pulse Selitipels at 23°C, 2:23059 


ISOMERIC NUCLEI/ENERGY-LEVEL TRANSITIONS 


IRON/X-RAY FLUORESCENCE ANALYSIS 
Advantages of x-ray fluorescence analysis for trace elements in 
silicate rocks, 2:22992 
TRON 57/MOESSBAUER EFFECT 
atepens Ss ees Saeee = ferrous ion in cold 


es rye (Diffusion lin in Moessbauer 
gues an liquid transition), 2: 5.25013 (CONF. 7609384) 


YS 
See also HAYNES ALLOYS 
INCONEL 600 
IRON BASE ALLOYS 


STEELS 
TRON ALLOYS/MAGNETIC PROPERTIES 
roperties of actinide Laves phases, 2:22862 (CONF- 


760956-3) 
IRON ALLOYS/MECHANICAL PROPERTIES 
Effects of test temperature, strain rate, and thermal exposure on 
the tensil J. papers of Alloy 600, 2:22832 (HEDL-TME-76-62) 
IRON ALLOYS/ORDER-DISORDER TRANSFORMATIONS 
Influence of the order-disorder transition in FesAl on the low- 
ener, in waves, 2:22857 (CONF-760601-P2) 
IRON A 'YS/PHYSICAL RADIATION EFFECTS 
Effect of metallurgical variables on void swelling, 2:22888 
(CONF-75 1164-5) 
IRON ALLOYS/SORPTIVE PROPERTIES 
ee hewn via metal hydrides for utility and automotive 
torage applications, 2:21933 (BNL-21723) 
IRON A A AELOYS/SP ‘C HEAT 
ture > capacity of scandium and scandium alloys, 
i 1286! (IS-M-72 
IRON ALLOYS/SPIN WAVES 
Influence of the order-disorder transition in FesAl1 on the low- 
energy spin waves, 2:22857 (CONF-760601-P2) 
Spin waves in ferrimagnetic ErFee, 2:22853 a nee 
IRON ALLOYS/SPIN-LATTICE RELAXATI 
Investigation of spin dynamics of dilute ma a _— by diffuse 
neutron ——— 2:22858 (CONF-7 760601-P2 
IRON BASE ALLO 
See also INCOLOY ALLOYS 
IRON BASE ALLOYS/CORROSION 
Program to discover materials suitable for service under hostile 
conditions obtaining in equipment for the gasification of coal 
and other solid fuels. Quarterly progress report, April 1, 1976- 
June 30, 1976, 2:21535 (FE-1784-18) 
IRON CHLORIDES/MAGNETIC PROPERTIES 
-phonon-hybridisation in FeCle, 2:22927 (CONF-760601- 


) 
IRON COMPOUNDS/CATALYTIC EFFECTS 
Hydrogenation of cyclohexene catalyzed by first row transition 
stearates, 2:23045 
IRON COMPOUNDS/CHEMICAL REACTION KINETICS 
Effect of ionic strength on the activation parameters of fast 
electron-transfer reactions (Reactions of V(II)-Fe(IID and 
U(III)-Fe(IID)), 2:23065 
IRON FLUORIDES/ORDER PARAMETERS 
Influence of anisotropy on the d=2 and d=3 magnetic ordering in 
layer-type antiferromagnets K2Mn/sub 1-x/Fe/sub x/F,, 
i By neutron diffraction, a (CONF-760601-P2) 
IRON OXIDES/ATOM TRANSPORT 
High temperature properties and processes in ceramics: 
t igration. Annual report, April 1, 1976-December 31, 
ee, eae of research activities at MIT), 2:22915 (COO- 
292 
IRON OXIDES/SELF-DIFFUSION 
ee properties and processes in ceramics: 
gration. Annual report, April 1, 1976-December 31, 
1976 (Summary of research activities at MIT), 2:22915 (COO- 
2923-001) 
IRON OXIDES/SORPTIVE PROPERTIES 
Hot low Btu producer gas desulfurization in fixed bed of iron 
oxide-fly ash. Annual report No. 1, July 1, 1975-June 30, 1976, 
2:21524 (FE-2033-17) 
IRON SILICIDES/DOMAIN STRUCTURE 
Neutron diffraction topography: recent results in the investigation 
of domains and crystal detects, 2:22933 (CONF-760601-P2 Pd) 
ISABELLE STORAGE RINGS/SUPERCONDUCTING 
MAGNETS 
ae oe of superconducting braid for accelerator magnets, 
2:23191 (BNL-21972) 


a juctin; ty opr for ance 2:23190 (BNL-21855) 
MOD) 


Analysis of hyperscaling in he Tsing: model by the high- 
tem ture series eee 2:236 
Iso MODEL/UNITAR 
Unitarity constraints on a + 4 yields 1 + 2 + 3, 2:23488 
BARS (NUCLEO 


See INANCES 
Iso) iC NUCLEI/ENERGY-LEVEL TRANSITIONS 
Branching in the S-process: the effects of an intermittent neutron 
flux long-lived isomeric states, 2:23419 








ISOMERIZATION 


ISOMERIZATION 
See CHEMICAL REACTIONS 
ISOTOPE APPLICATIONS 
See also TRACER TECHNIQUES 
ISOTOPE APPLICATIONS/RESEARCH PROGRAMS 
Quarterly report on the strontium heat source development 
jn a and the beneficial isotopes utilization program, 
uclear Research and Applications Division, July-September 
1976, 2:21893 (BNWL-1845-28) 
esa source development program, 2:21905 (BNWL- 
1845-28 
ISOTOPE ENRICHMENT 
See ISOTOPE SEPARATION 
ISOTOPE RATIO 
Data treatment for the isotopic correlation technique (ISOCORR 
and CORRGLATIO Codes), 2:21882 
ISOTOPE RATIO/DATA 
IAEA bank of correlated isotopic composition data, 2:21883 
ISOTOPE SEPARATION 
(For separation of isotopes of the same element only.) 
See also GAS CENTRIFUGATION 
GAS CENTRIFUGES 
GASEOUS DIFFUSION PROCESS 
LASER ISOTOPE SEPARATION 
SEPARATION NOZZLE METHOD 
ISOTOPE SEPARATION/CASCADE THEORY 
General method for the calculation of an ideal cascade with 
asymmetric separation units, 2:21735 
ISOTOPE SEPARATION PLANTS/PLANNING 
Urenco-Centec progress and plans, 2:21745 
ISOTOPE SEPARATION PLANTS/WASTE HEAT 
Fast neutron reactors, 2:22317 (ERDA-tr-248) 
ISRAEL/AQUIFERS 
Chemical geothermometry of ground waters associated with the 
igneous complex of southern Sinai, 2:22078 
ISRAEL/GROUND WATER 
Chemical geothermometry of ground waters associated with the 
igneous complex of southern Sinai, 2:22078 
ISRAEL/THERMAL WATERS 
Atmospheric and radiogenic noble gases in thermal waters: their 
potential — to prospecting and steam production 
studies, 2:22072 
ITALY/GEOCHEMICAL SURVEYS 
Carbon isotopic composition of CO: from springs, fumaroles, 
mofettes, and travertines of central and southern Italy: a 
preliminary prospection method of geothermal area, 2:22075 
ITALY/GEOTHERMAL EXPLORATION 
Carbon isotopic composition of CO2 from springs, fumaroles, 
mofettes, and travertines of central and southern Italy: a 
reliminary prospection — of geothermal area, 2:22075 
ITALY/ISOTOPE SEPARATIO 
Research and development aiaie in the field of uranium 
enrichment, 2:21743 
ITALY/RIVERS 
Experimental research on fixed bed river model for Caorso 
Nuclear Power Plant on the Po River, 2:22493 


R 
See IODODEOXYURIDINE 


J-3105 RESONANCES 
See PSI-3105 RESONANCES 
JAPAN/ENERGY POLICY 
Oil-dependent Japan is expected to reduce her nuclear-power 
goals, 2:22651 
JAPAN/ENERGY SUPPLIES 
Oil-dependent Japan is expected to reduce her nuclear-power 
goals, 2:22651 
JAPAN/GEOTHERMAL EXPLORATION 
Geochemical prospecting in vapor-dominated fields for 
geothermal exploration, 2:22 
JAPAN/PETROLEUM INDUSTRY 
sae wv control of the petroleum industry in Japan, 


JAPAN/PUBLIC UTILITIES 
= os control of the petroleum industry in Japan, 
JET TOKAMAK 


European Communities sponsor nuclear fusion: the sun as a model, 


2:23760 
JET TOKAMAK/RADIATION HAZARDS 
Tritium Handling Scheme for the J.E.T. experiment, 2:23801 
(CONF-750989-P3) 
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JET TOKAMAK/RESEARCH PROGRAMS 
What Europe is doi "as fusion research and what the 


are, 2:23 
JOSEPHSON JUNCTIONS/PERFORMANCE 
Upper frequency limit, impedance matching techniques, and 
vortex dynamics in Dayem Bridges, 2:2. 
JOULE HEATING/MATHEMATICAL MODELS 
Numerical study of the heating of a plasma, 2:23643 
JUVENILES/FEEDING 


Grazing in juvenile stages of some estuarine calanoid ——_ 
poe 73) tonsa, A. clausi, Eurytemora affinis), 2:23330 (ORO- 


K 


K*RESONANCES/PARTICLE PRODUCTION 

Production =*(1385) and K* resonances in 7p p collisions at 4.35 

and 4.85 GeV/c, 2:23484 

K-892 RESONANCES/MULTIPLE PRODUCTION 

ee production of resonances in pp interactions at 69 GeV/c, 
KAON MINUS-PROTON INTERACTIONS/DIFFERENTIAL 

CROSS SECTIONS 

— inclusive reactions in K~ p interactions at 32 


KAON-HYPERON INTERACTIONS/CROSS SECTIONS 
Topics in gauge theories of weak interactions: hyperon production 
by charged and neutral currents, and the neutral heavy lepton 
decay L® yields v/sub 1/y, 2:23497 
KAON-PROTON INTERACTIONS/ELASTIC SCATTERING 


Uniformization of the forward scattering amplitude at high 
energies (10 to 1000 GeV), 2:23517 
KAON-PROTON INTERACTIONS/SCATTERING 
AMPLITUDES 


Uniformization of the forward scattering amplitude at high 
energies (10 to 1000 GeV), 2:23517 
KAONS S/DECAY 
NG arching ati: Ph “P 
pyres meee. 2:23460 


KAONS is MINGS/P! CLE PRODUCTION 
Production of Pak protons, and antiprotons with lar, 
transverse momentum in p-p and collisions at 200, * 300, and 
400 GeV, 2:23475 
KAONS NEUTRAL/MASS DIFFERENCE 
eta decay into three pions and the on-mass-shell current algebra 
(Su@)KSUG) sigma model, quark model, amplitude, rate), 


KAONS PLUS/DECAY 
NG a up} 


ratio; -S 
KAONS PI PLU hUS/ MASS D 
eta decay into three pions and the A current algebra 


“GHOKSUC) sigma model, quark model, amplitude, rate), 


KAONS' PLUS/PARTICLE PRODUCTION 
Production of kaons, protons, and antiprotons with large 
transverse momentum in p-p and collisions at 200, 300, and 
400 GeV, 2:23475 
KENTUCKY/GEOLOGIC FISSURES 
Remote sensing fracture study: Western Virginia and southeastern 
Kentucky, 2:21659 (MERC/SP-76/2) 
RWE-BAYERNWERK 
See RWE-BAYERNWERK REACTOR 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KNOCK-OUT REACTIONS/DISTORTED WAVE THEORY 
Distorted-wave impulse-approximation calculations for quasifree 
cluster knockout reactions, 2:23597 
KOPPERS-TOTZEK PROCESS/COMPARATIVE 
tenes pe ia dian 
mventional gasification technologies, 2:21541 
KRB REACTOR 
See RWE-BAYERNWERK REACTOR 
KJRESONANCES 
See also K-892 RESONANCES 
YPTO 


oe for the decay K*~ yields zip Il 


limit for the decay K*~ yields wzip ll 
toa 2:23460 


—_ through krypton, 2:23427 
Jasetanins dasiibeston, Outer p subshells of the noble- 
isoelectronic sequence, 2:23424 ad 
KRYPTON/PH IONIZATION 
Multiconfiguration Hartree-Fock calculation of photoionization 
cross sections of the rare gases, 2:23432 
Photoionization of positive ions: Outer p subshells of the noble-gas 
isoelectronic sequence, 2:23424 
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KRYPTON pape te sn te pe S 


' 2a gl 


2:21805 (CONF-760701- 
KR N SS/FISSE N pnObuCr Bet esse , 


been ge me ggee 5 ey cone nah me nds 
um, noble gases, and iodine in nuclear fuel reprocessing 


plants 2:21773 (Juel-1223) 
IN 85 pot pon 
2:21805 (CONF-760701-) 


oy) 
et 
bs een KrCl and ArF *u-*y transitions, 2:23053 


8484) 
cmos IONS/ION-ATOM COLLISIONS 
Total charge-transfer cross sections for H*, He *, Hs * He*, N*, 
Nz *, Ne*, Ar*, Kr*, and Xe* incident on Cs (30 to 160 KeV 
tad breakup), 2:23439 


See BOHUNICE A-]1 REACTOR 
BOHUNICE A-] REACTOR 
KUR REACTOR/RADIOACTIVE WASTE PROCESSING 
——> radioactive argon produced in high flux reactor, 


studies with krypton- 


MANIPULATORS 
SAMPLERS 
LABORATORY EQUIPMENT/CALIBRATION 
Instrumentation calibration, 2:23224 (LBL-5506) 


See also GREAT LAKES 
LAKES/GEOTHERMAL GRADIENTS 
Geothermal measurements in five small lakes of northwest 
Ontario, 2:22064 
LAKES/HEAT FLOW 
Geothermal measurements in five small lakes of northwest 
Ontario, 2:22064 


measurements in five small lakes of northwest 
Ontario, 2:22064 
a 4 LINAC/OPERATION 
tatus of poe 2:23168 (LA-UR-76-2025) 
NAC/USES 


an overview of 
223169 (LA-UR 


TION/COMPARATIVE EVALUATIONS 
and economics of strip-mine reclamation in 


Ecology 
County, Iowa, 2:21563 
LAND USE/REGIONAL ANALYSIS 


an nee GNIS 


land use and ener, (Extension of classic 


Shite am 


ee 


IES 
See RARE EARTHS 


LANTHANUM/MASS SPECTROSCO) 
ANTHANUM/CRAY = are aon ‘LYSIS 
LANTHANUM/X-RAY ANALYSIS 
Advantages of x-ray fluorescence analysis for trace elements in 
rocks, 2:22992 


silicate 
NS ee LAGRAMS 
Hz solubility, diffusion in Li; extraction of T from molten Li; P-C- 
Tof LasNiD, 2:22850 (CONF-750989-P3) 
NITRATES/SOLUTION HEAT 
Heats of dilution of some aqueous rare earth electrolyte solutions 
at 25°C. 2. Rare earth nitrates (From dilute solutions to 
saturation), 2:23027 
NITRATES/THERMODYNAMIC 
PROPERTIES 
Heats of dilution of some aqueous rare earth electrolyte solutions 
at 25°C. 2. Rare earth nitrates (From dilute solutions to 
saturation), 2:23027 
ee me 
Significant improvement of accuracy precision in 
—- of trace rare earths by fluorescence analysis, 


yar eames ek ms 
cei eeies Pease 
ee 1 Bisa 2.21748 bette 2509.2) 


TRANSFORMATI 
xpplcation of Salzer's i coos fear ty eco algorithm, 
LARVAE/FEEDING . 
Grazing in juvenile stages of some estuarine calanoid 
Acartia tonsa, A. clausi, Eurytemora affinis), 2: 39390 (ORO- 


LASER ON REACTORS/BREEDING 


Basic nae of — fusion power ion and laser 
2: g 223840 (UCRL 78728 


fusion-fission A ory, 
LASER FUSION REACTORS/CO’ 
EVALUATIONS 


Cn ee study for a laser fusion hybrid, 2:23804 


LASER FUSION REACTORS/DATA ACQUISITION SYSTEMS 
ee a fusion diagnostics on the ARGUS 


LASER FUSION ae ng ee eee ll 
a y fora i ybrid, 2:23804 
(CONF-760733-) 
solenoid fusion-fission , 2:23805 (CONF-760733-) 
LASER FUSION REACTORS, yl 


fusion- p 233 (UCRL. 18728) 
LASER FUSION REACTORS + WALL 
First wall studies of a laser-fusion hybrid reactor design, 2:23854 
(UCRL-78090) 
LASER FUSION REACTORS/OPTICAL SYSTEMS 
In (cnt of fusion; ARGUS laser system at Livermore, 2:23839 


'CRL-78634) 
LASER FUSION REACTORS/RESEARCH PROGRAMS 
Review of ERDA inertial confinement fusion efforts, 2:23810 
(IAEA-182) 
LASER FUSION REACTORS/REVIEWS 
Laser thermonuclear fusion, 2:23845 
LASER FUSION REACTORS/USES 
Will laser fusion solve energy shortage, 2:23846 
LASER FUSION REACTORS/X-RAY SPECTRA 
Soft x-ray imaging with a CCD area array, 2:23825 (UCRL-78414) 
X-ra} ne) in the LLL Laser-Fusion Program, 2:23656 
penne tarry YIELD 


Laser fusion e 2 TW (ARGUS implosions of D-T 
microspheres), 2 2: 23837 (UCRL- 78581) 
Laser fusion ex! its at 2 TW (ARGUS implosions of D-T 


a 2:23838 (UCRL-7858 1(Rev.1) 
IONS/PLASMA INSTABILITY 


Effects of density gradient modification on fluid instability in 
thermon — 2:23834 (UCRL-78470) 
LASER ISOTOPE SEPARA 
High power lasers for isotope eerie, 2:23111 


Lasers fi ners aa report, J 1, 1976- 
—acepiember 3.1 6, 2:23035 (oo2sata) ne 


SOTOPE SEPARATION/DYE LASERS 


3094 
LASER ISOTOPE SEPARA TION/ RESEARCH PROGRAMS 
Luminescence 


process, refractory stabilities, and new om novel 
ae a chemical reactions and novel 
‘or gee gress r 
ber 1, 1975-November 20, 1976, 2:21748 5 (CO0.2500.2) 
LASER RADIATION/ENERGY SPECTRA 
Beam diagnostics on ARGUS, 2:23831 (UCRL-78447) 
LASER RADIATION/SPATIAL DISTRIBUTION 
Beam diagnostics on ARGUS, 2:23831 (UCRL-78447) 
LASER cern veep ny ty PROPAGATION 
Four-D code fo: -energy laser beams: a user’s 
manual, 2:23100 (UCID-1721 
“PRODUCED PLASMA 
Interaction of laser radiation with plasma, 2:23813 ([AEA-182) 
Laser fusion research at the Centre d'Etudes de Limeil, France, 
2:23806 (IAEA-182) 
Laser fusion research in Japan, 2:23816 (IAEA-182) 
Laser interaction with plasma, 2:23811 (IAEA-182) 
Laser fe peers 2:23807 ([AEA-182) 
Role of smaller experiments in the laser fusion programme, 
2:23809 (IAEA-182) 
a pre my Sey PLASMA/ALPHA SPECTROSCOPY 


Laser fusion a us a-time-of-flight 
my ea 2:23835 (UCRL-7848 


Laser fusion a a-time-of-flight 
een 28 36 (UCRL Te487(Rev, 1)) 
LASER-PRODUCED PLASMA/ELECTRIC SP. 
Attenuation of 10.6-j4m beams by electrically initiated laser driven 
plasmas, 2:23733 








LASER-PRODUCED PLASMA/ELECTRON DENSITY 


LASER-PRODUCED PLASMA/ELECTRON DENSITY 
Scattered light evidence for short density heights near critical 
os in ee plasmas, 2:23830 (UCRL- 
LASER-PRODUCED PLASMA/EMISSION SPECTRA 
Measurement of the widths of emission lines from laser produced 
fo geome lasmas, 2:23682 (UCRL-78446) 
LASER-PRODUCED PLASMA/HOLOGRAPHY 
Holographic interferometry of laser fusion targets at 2660 A, 
2:23659 (UCRL-78429) 
LASER-PRODUCED PLASMA/IMPURITIES 
Measurement of the widths of emission lines from laser produced 
plasmas, 2:23682 (UCRL-78446) 
LASER-PRODUCED PLASMA/NEUTRON SPECTRA 
Correlation of x-ray temporal signatures, neutron yields, and laser 
performance, 2:23844 (UCRL-78739) 
LASER-PRODUCED PLASMA/PLASMA DENSITY 
Effects of density gradient modification on fluid instability in 
thermonuclear micro-implosions, 2:23834 (UCRL-78470) 
LASER-PRODUCED PLASMA/PLASMA DIAGNOSTICS 
Implosion diagnostics using x-rays, 2:23650 (IAEA-182) 
Measurement of high energy ions, 2:23657 (UCRL-78427) 
Measurement of high energy ions, 2:23658 (UCRL-78427(Rev.1)) 
LASER-PRODUCED PLASMA/PLASMA DRIFT 
Plasma flows in the conduction region of a spherical laser target, 
2:23832 (UCRL-78458) 
LASER-PRODUCED PLASMA/PLASMA WAVES 
Laser induced non-linear plasma phenomena (self phase 
modulation of light) and anomalous absorption of REB in 
plasma, 2:23817 (IAEA-182) 
LASER- PRODUCED PLASMA/RESEARCH PROGRAMS 
Laser fusion research at the Lebedev Institute of Physics of the 
USSR Academy of Sciences, 2:23808 (IAEA-182) 
LASER-PRODUCED PLASMA/REVIEWS 
Plasma experiments with 1.06 jm lasers at the Lawrence 
Livermore Laboratory, 2:23823 (UCRL-77943(Rev.1)) 
LASER-PRODUCED PLASMA/SPATIAL DISTRIBUTION 
X-ray spectroscopic investigation of the spatial distribution of the 
parameters of a laser plasma heated by 107 1° sec pulses, 2:23667 
LASER-PRODUCED PLASMA/THRESHOLD GY 
Laser-induced breakdown in the rare gases using picosecond 
Nd:glass laser pulses: theoretical interpretation through the 
effective-photon concept, 2:23703 
LASER-PRODUCED PLASMA/X-RAY SPECTRA 
Correlation of x-ray temporal signatures, neutron yields, and laser 
performance, 2:23844 (UCRL-78739) 
Instrumentation for measuring soft x-rays from laser produced 
plasmas, 2:23824 (UCRL-77994) 
Particle and x-ray energy measurements in laser-plasma interaction 
experiments, 2:23829 (UCRL-78439) 
Spatially and temporally resolved x-ray emission from imploding 
laser fusion targets, 2:23827 (UCRL-78434) 
X-ray spectroscopic investigation of the spatial distribution of the 
parameters of a laser plasma heated by 10~ !° sec pulses, 2:23667 
LASER-RADIATION HEATING 
Laser heating for magnetic confinement, 2:23635 (IAEA-182) 
Laser induced non-linear plasma phenomena (self p 
modulation of light) and anomalous absorption of REB in 
plasma, 2:23817 (IAEA-182) 
Laser interaction with plasma, 2:23811 (IAEA-182) 
LASER-RADIATION HEATING/PERFORMANCE 
Ultimate capabilities of the spherical thermonuclear target heating 
by high-power multichannel laser radiation, 2:23644 (LA-tr-76- 


LASER-RADIATION HEATING/RESEARCH PROGRAMS 
Laser fusion research at the Lebedev Institute of Physics of the 
USSR Academy of Sciences, 2:23808 (IAEA-182) 
Se research in the United Kingdom, 2:23814 (IAEA-182) 


See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
CHEMICAL LASERS 
DYE LASERS 
GAS LASERS 
NEODYMIUM LASERS 
RUBY LASERS 
SEMICONDUCTOR LASERS 
LASERS/DOPPLER EFFECT 
Relativistic — effect and the lasing conditions of a ring 
laser, 2:2311 
LASERS/OPTICAL SYSTEMS 
Future of precision machining of optics: a turn for the better, 
2:23107 (UCRL-78766) 
LASERS/RESEARCH PROGRAMS 
Laser research at the Institute of Applied Physics, University of 
Berne (Switzerland), 2:23815 -182) 
LASERS/TUNING 
High power lasers for isotope separation, 2:23111 
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LASERS/USES 
Laser induced pyrolysis techniques (For chemical 
characterization), 2:22955 (LA- UR-76-1952) 


LASL 
(Los Alamos Scientific Laboratory.) 
pg a ae 'UTER NETWORKS 
ty 5 eens at LASL, 2:23867 (LA-UR-76-2502) 
LAs ted computer network, 2:23866 (LA-UR-76-2321) 
LASL/SEI OLOGY 
LASL seismic oe, wry in the vicinity of Los Alamos, New 
Mexico, 2:23414 (LA-6406-MS) 
LATTICES (REACTOR) 
See REACTOR LATTICES 
LAWRENCE BERKELEY LABORATORY/MANAGEMENT 
Overview of the electronics engineering department at the 
Lawrence Berkeley Laboratory, 2:23154 (LBL-4836) 
LAWRENCE BERKELEY LABORA TORY/RESEARCH 
PROGRAMS 


Background statement on organization and sae of Lawrence 
war Epon ES 2:23860 (TID-2731 
LIVERM RE LABORATORY, ACCELERATORS 
Accelerator safety my re at the Lawrence Livermore 
Laboratory, 2:23180 (UCRL-78600) 
LAWRENCE LIVERMORE LABORATORY/CDC 
COMPUTERS 


User’s guide to the Octopus computer network (the SHOC 
manual), 2:23873 (UCID-30048(Rev.3)) 
LAWRENCE LIVERMORE LABORATORY/EDUCATION 
Continuing education at the Lawrence Livermore Laboratory 
(Philosophy and oy any of program), 2:23861 
LEAD/ IRPTION SPECTRA 
Transients and specific rates of some reactions of the solvated 
electron with inorganic ions in liquid ammonia investigated by 
nanosecond pulse poe at 23°C, 2:23059 
LEAD/ ABSORPTION ECTROSCOPY 


Atomic — coh me aeenente te of air filter paper tape 
samples, 2:22999 
LEAD/ACTIVATION ANALYSIS 
Determination of nitrogen, fluorine, sulfur, and lead in petroleum 
icle mena 2:21652 


products by y photon and charged 
LEAD/BI ICAL REACTION 
Methylcobalamin: methylation of platinum and demethylation 
with lead, 2:23024 
LEAD/CHEMICAL REACTION KINETICS 
Transients and specific rates of some reactions of the solvated 
electron = inorganic ions in liquid ——- investigated by 
ulse Dy at 23°C, 2:23059 
LEAD/ENVIRONM EFFECTS 
Methylcobalamin: et a ee of platinum and demethylation 
with lead, 2:23024 
LEAD/PION MINUS REACTIONS 
Charged hadron and lepton currents produced by low-momentum 
(less than or equal to 3 GeV/c) charged pions in Al, Fe, and Pb 
targets (0, 5 to 3 GeV/c, spatial dependence, tables, diagrams), 
2:23513 (ORNL/TM-567 
LEAD/PION PLUS REACTIONS 
Charged hadron and lepton currents produced by low-momentum 
a than or equal to 3 GeV/c) charged pions in Al, Fe, and Pb 
targets (0, 5 to 3 GeV/c, spatial dependence, tables, diagrams), 
2:23513 (ORNL/TM-567 ah 
LEAD/PROTON REACTIONS 
Measurement of the coherent dissociation reaction 
p+Ayieldspzi tp VA, 2:23476 
Production of nuclides with 43 < or = A < or = 51 in the 
interaction of 1-28.5 GeV protons with V, Ag, In, Pb, and U 
targets, 2:23565 
LEAD/REGULATIONS 
Banned hazardous products: extension of date for filing comments: 
extension of date for promulgating rule or withdrawing 
proposed rule. Proposed revocation of regulation; extension of 
time for submitting comments, 2:23281 
LEAD/THERMODYNAMIC PROPERTIES 
Transients and specific rates of some reactions of the solvated 
electron with inorganic ions in liquid ammonia investigated by 
nanosecond pulse radiolysis at 23°C, 2:23059 
LEAD/TOXI XICITY 
Banned hazardous products: extension of date for filing comments: 
extension of date for promulgating rule or withdrawing 
proposed rule. Proposed revocation of regulation; extension of 
time for submitting comments, 2:23281 
LEAD/X-RAY ION ANALYSIS 
Nuclear and radiochemical techniques in chemical anal 
—— report, June 1, 1975-July 31, 1976, 2:23559 (000-3126- 


) 
LEAD/X-RAY FLUORESCENCE ANALYSIS 
Advantages of x-ray fluorescence analysis for trace elements in 
silicate rocks, 2:22992 
LEAD 204 TARGET/DEUTERON REACTIONS 
States in ®°Pb excited via the *Pb(d, p) reaction. I. The “hole” 
states, 2:23583 
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States in ?°°Pb excited via the ?*Pb(d, p) reaction. II. The 
“particle” states, 2:23584 
LEAD 205/ENERGY LEVELS 
States in *°°Pb excited via the ?**Pb(d, p) reaction. I. The “hole” 
states, 2:23583 
States in Pb excited via the 7°*Pb(d, p) reaction. II. The 
“particle” states, 2:23584 
LEAD 208 TARGET/XENON 136 REACTIONS 
Energy, angular and charge distributions for deeply inelastic 
scattering of Xe by Ta at Pb, 2:23585 
LEAD ALLOYS/PHASE DIAGRAMS 
Au-In-Pb system: the Au-Inz-Pb ion, 2:22821 
LEAD ALLOYS/PHASE STUD: 
Layer growth in Au-Pb/In solder joints, 2:22820 
LEAD ALLOYS/USES 
Electroplated solder for superconductor application (Pb-Sn), 
2:22866 (UCRL-78676) 
LEAK DETECTORS 
Method and device for detecting leaks in the tubing of a heat 
exchanger (Patent), 2:22309 
LEAK D CTORS/PERFORMANCE TESTING 
Work oy for steam ‘ed leak detector tests in CCTL, 
2:22294 (TID-27315) 
LENS (CRYSTALLINE) 
See CRYSTALLINE LENS 
LEPTONS 
See also ELECTRONS 
HEAVY LEPTONS 


MUONS 
LEPTONS/QUARK MODEL 
Leptonic octets and heavy-lepton decays in an SU(3) gauge 
theory, 2:23523 
UKEMIA/PATHOLOGICAL CHANGES 
Chromosomes in malignancies, 2:23340 (CONF-761035-1) 


See also EOSINOPHILS 
LEUKOCYTES/CHROMOSOMAL ABERRATIONS 
Chromosomes in mali cies, 2:23340 (CONF-761035-1) 
ag te ap ee ADAPTATION 
a to j —_ the city climate of Hambur ig the 
issemination of epiphytic lichens, 2:23287 (O) Ne 4254) 
LICHENS/ENVIRONMENTAL EFFECTS 
Experiment to judge the city climate of 23287 OR using the 
dissemination of eat & lichens, - 23287 (1 NL--4254) 
LI-DRIFTED GE D RS/DESI 
Low background Ge(Li) detector cake anticoincidence Nal 
annulus (revised) (Determination of U, Th, “°K, and '*7Cs in 
soils and vegan. 2:23197 (EGG- 1183-2326(Rev. ) 
LI-DRIFTED GE DETECTORS/SENSITIVITY 
Low background Ge(Li) detector with anticoincidence Nal 
annulus (revised) (Determination of U, Th, “°K, and '°7Cs in 
soils and vegetation), 2:23197 (EGG- 1183-2326(Rev. )) 
LIFE SPAN/BIOLOGICAL RADIATION EFFECTS 
Effect of aging and radiation in mice of different genotypes, 
2:23395 CONF 760947-3) 
LIFE SPAN/GENETIC CONTROL 
Effect of aging and radiation in mice of different genotypes, 
2:23395 (CONF-760947-3) 
LIGHT NUCLEI/NUCLEAR STRUCTURE 
Nuclear structure studies by the scattering of high-energy 
electrons. Progress report, January 1, 1976-September 3 30, 1976 
(Summaries of research activities at University of 
Massachusetts, Amherst), 2:23549 (COO-2853-1) 
LIGHT WATER BREEDER REACTORS 
See LWBR TYPE REACTORS 
LIGHTING SYSTEMS/MERCURY 
Radiation safety criteria for mercury vapor lamps: proposed 
recommendations and notice of intent to develop performance 
standards, 2:23412 
LIGHTING SYSTEMS/PERFORMANCE TESTING 
Radiation safety criteria for mercury vapor lamps: proposed 
recommendations and notice of intent to develop performance 
standards, 2:23412 
LIGNITE 
Lignite: a primary energy source with long-term economic 
viability (German Federal Republic), 2:21588 
LIGNITE/COMBUSTION 
Ash fouling potentials of Western subbituminous coal as 


determined in a pilot plant test furnace, 2:21609 (CONF-760469- 


5) 
LIGNITE/HYDROGENATION 
es ae hase hydrogasifica 
21530 (CONF- 761016-3) 
LINA 
See LINEAR ACCELERATORS 
ACCELERATORS 
See also LAMPF LINAC 
ORELA 


tion of coal (900°C and 1000 


LIQUID SCINTILLATION DETECTORS/TRANSFER 


SUPERHILAC 
Ton source and accelerator development for the LLL 14-MeV 
neutron source facility, 2:23178 (UCRL-78299) 
LINEAR ACCELERATORS/DESIGN 
= linac for a high-intensity neutron source, 2:23171 (LBL- 


LINEAR SCHL ERATURE ETRE BEAMS 
Enhanced x. m focused high v/y electron beams, 
om , 23181 1 SAND 763883) 


RATORS/OPERATION 
cof. Linac Isotope Producer (BLIP)), 2:23167 


BLIP 
Dans ac LERATORS/USES 


Linear induction accelerator for heavy ions, 2:23172 (LBL-5388) 
LINEAR ewarod bier REACTORS/DESIGN 
Eaeped re considerations for a linear theta-pinch 
rector (L HR), a oa (CONF-760733-) 
LINEAR INCH ER RS/ENERGY LOSSES 
Egat D plasma end wt ges from linear devices, 2:23637 


A- 
bees PINCH ” TYPE REACTORS/PLASMA 
cncasomieds: roach to plasma end loss from linear devices, 2:23637 


-76-2010 
LINEAR THETA PINCH DEVICES/PLASMA DIAGNOSTICS 
lications of light scattering and spe troscopy to plasma 
“agnostics Final report, April 1, 1965-September 30, 1974, 
= 655 (ORO-3393-8) 


See also LIPOPOL YSACCHARIDES 
OSYNTHESIS 


a - me a 
ytogenetics of monosomes in mays. Pro 
October 1, 1975-January 31, 1977, 2: 33343 (COO- Bork 39) 
LIPIDS/METABOLISM 
Medical and Health Sciences Division research report 1975-1976 
(Effect of irradiation and chemical environmental pollutants on 
immune system of mammals; lipid metabolism; 
radiopharmaceutical testing for tumor localization; and 
radiation emergency assistance center), 2:23396 (ORAU-128) 
LIPOPOLYSA ES/BIOCHEMICAL REACTION 
KINETICS 


Kinetic processes in Escherichia coli membranes and cells: a laser 
hotolysis study using derivatives of pyrene, 2:23264 
GErIED NATURAL GAS/ECONOMICS 


resent situation wT future prospects, 2:21642 
NATURAL GAS/FO ASTING 
AY liquefied nota gas to the Northeast, 2:21677 (BNL- 


556) 
LIQUEFIED NATURAL GAS/HEAT RECOVERY 
Recovery of energy from liquefied natural gas, 2:21669 
LIQUEFIED NATURAL GAS/SAFETY STANDARDS 
Self-propelled heey carrying bulk liquefied gases: proposed 


standards, 
pg esha NATURAL GAS/STORAGE 
rtance of the stora; me geet of yo be a ae 2:21684 
Liot FIED NATURA PORT REGULATIONS 
Self-propelled — oie bulk ‘alk liquefied gases: proposed 
standards, 2:2 
LIQUEFIED PETROLEUM GASES/SAFETY STANDARDS 
Self-propelled — carrying bulk liquefied gases: proposed 


standards, 2 
UEFIED ee GASES/TRANSPORT 
ULATIONS 
Self-propelled vessels carrying bulk liquefied gases: proposed 
standards, 2:23314 


UEFIERS 
See CONDENSERS 
LIQUID CONTAMINATION MONITORS/DESIGN 
ee) monitoring for nuclear safeguards, 2:21872 (LA-UR-76- 
2 
LIQUID FLOW/LAYERS 
Growth and deca — A of a frozen eee ie ioe in forced flow, 2:23150 
LIQUID IONIZATION CHAMBERS/DESIGN 
High resolution liquid argon ner tog} detectors: electronic 
noise and electrode configuration, 2:23214 (BNL-21887) 
LIQUID IONIZATION CH. MBERS/NOISE 
igh resolution liquid argon ee detectors: electronic 
noise and electrode en. 2 2:23214 (BNL-21887) 
LIQUID METAL FAST ER REACTORS 
See LMFBR TYPE REACTORS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METALS/CRYSTAL MODELS 
Relation between the formation energy of a vacancy and the 
— neighbor interactions in pure metals and liquid metals, 
2:2282 


UID | rrr DETECTORS/TRANSFER 
Determination of the transfer matrix of a scintillation spectrometer 


for neutrons and deconvolution of neutron spectra 
liquid scintillator), 2:23213 (UCRL-Trans-11195) 








LIQUID WASTES/ENVIRONMENTAL EFFECTS 


LIQUID WASTES/ENVIRONMENTAL EFFECTS 
United Nuclear Industries, Inc. reactor and “ig roduction 
facilities 1975 environmental release report, 2:23306 (UNI-544) 
LIQUID-METAL MHD GENERATORS, MODYNAMICS 
Thermodynamics of liquid-metal MHD generators, 2:22681 
LIQUIDS 
See also LIQUID METALS 
cee ar ON TRANSPORT 
Le eye of simple fluids, 2:23448 (CONF-760601-P2) 
LIQ S/SOLIDIFICATION 
Growth and decay of a frozen layer in forced flow, 2:23150 
LITHIUM/CHEMICAL ANALYSIS 


ome Nis of sintered lithium aluminate pellets, 2:22956 (RL- 
-131 
LITHIUM/CORROSIVE EFFECTS 
Grain boundary grooving of pure iron in nitrogen-contaminated 
liquid lithium, 2:22884 
L UM/SEPARATION PROCESSES 
Hydrogen isotope removal from —_ lithium; use of yttrium 
+t ot. a etter, 2:23004 (CO F-750989-P3) 
L ILITY 
Pasumekeanadp properties of solutions of hydrogen isotopes in 
metals and alloys of interest to fusion reactor technology, 
2:22938 (CONF-750989-P3) 
LITHIUM/SOLVENT PROPERTIES 

He solubility, diffusion in Li; extraction of T from molten Li; P-C- 
T of LasNi-D, 2:22850 (CONF-750989-P3) 

LITHIUM 6 REACTIONS/ALPHA-TRANSFER REACTIONS 

Search for 8* state in '*O (29 and 34.7 MeV), 2:23555 

6 TARGET/DEUTERON REACTIONS 

—— of low-energy reaction cross — 2:23548 

LITHI 6 TARGET/PROTON REACTIONS 

Absolute spectroscopic factors from the (p,pa) reaction at 100 

MeV on Ip-shell nuclei, 2:23553 
7 TARGET/PROTON REACTIONS 
Absolute spectroscopic factors from the (p,pa) reaction at 100 
MeV on ip-shell nuclei, 2:23553 
LITHIUM ALLOYS/TRITIUM RECOVERY 
= recovery from fusion blankets using solid lithium 
unds. II. Experiments on tritium removal and absorption, 
2: 3:23 99 (CONF-750989-P3) 
LITHIUM COMPOUNDS/CHEMICAL COMPOSITION 

Characteristics of sintered lithium aluminate pellets (Li and B 
contents), 2:22956 (RL-GEN-1310) 

Fluorine contents of lithium aluminate powder and sintered 

lets, 2:23019 (RL-GEN-1573) 
LITHIUM COMPOUNDS/DECOMPOSITION 

Tritium-release from LiAIOn:, its thermal decomposition and phase 
relationship y-LiAlO2-LiAl;Os. Implications regarding its use as 
blanket material in FRT, 2:22922 (CONF-750989-P3) 

LITHIUM COMPOUNDS/DEGASSING 
_ o—~ and kinetic studies of systems of hydrogen isotopes, 
ithium hydrides, aluminum, and LiA1O2, 2:22887 (CONF- 
750989-P3) 

Tritium-release from LiAIOx, its thermal decomposition and phase 
relationship ‘y-LiA1O2-LiAlsOs. ree regarding its use as 
blanket material in FRT, 2:22922 (CONF-750989-P3) 

LITHIUM COMPOUNDS/NEUTRON REACTIONS 

Tritium production from ceramic targets: a summary of the 

Hanford Coproduct Program, 2:23791 (BNWL-2097) 
LITHIUM COMPOUNDS/PHYSICAL PROPERTIES 

Studies of abnormal pellet powder behavior (LiAIO:>: particle size, 

come. microstructure, deliquescence), 2:23018 (RL-GEN- 


1084) 
LITHIUM COMPOUNDS/SPIN WAVES 
a wave dispersion in Li 13Fez 8704, 2:22948 (CONF-760601- 


LITHIUM DEUTERIDES/SOLUBILITY 
Thermodynamic properties of solutions of hydrogen isotopes in 
metals and alloys of interest to fusion reactor technology, 
2:22938 (CONF-750989-P3) 
FLUORIDES/CREEP 
Diffusionai creep of multicomponent systems. Progress report, 
February 1, 1976-January 31, 1977 (Impression (indentation) 


—> 2:22942 (COO-2296-14) 
HYDRIDES/REDUCTION 


on and kinetic studies of systems of hydrogen iso 
ithium hydrides, aluminum, and LiA1O», 2:22887 (CONF- 
750989-P3) 
LITHIUM HYDRIDES/SOLVENT PROPERTIES 
Thermodynamic properties of solutions of hydrogen isotopes in 
metals and alloys of interest to fusion reactor technology, 
2:22938 (CONF-750989-P3) 
LITHIUM OXIDES/NEUTRON REACTIONS 
Tritium production from ceramic targets: a summary of the 
Hanford Coproduct Pro , 2:23791 (BNWL-2097) 
LITHIUM OXIDES RECOVERY 
Tritium recovery of the fusion reactor of lithium oxide blanket, 
2:23800 (CONF-750989-P3) 
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LITHIUM SILICATES/NEUTRON REACTIONS 
Tritium production from ceramic — SNWL 2007) the 
Hanford rr orem, 2:23791 (BNWL- 


Metabolic and improved organ scan studies. III. **N-ammonia 
_— studies in hepatic encephalopathy, 2:23352 (COO- 


See DOMESTIC ANIMALS 
LMFBR TYPE REACTORS 
See also CLINCH RIVER BREEDER REACTOR 
EBR-2 REACTOR 
FFTF REACTOR 
International breeder reactor development, 2:22321 
OVEN? of P l-type LMFBRs: general characteristics, 2:22259 
LMFBR TYPE REACTORS/CONTAINMENT SHELLS 

Device for protecting the dome of a nuclear reactor containment 

shell (Patent), 2:22565 
LMFBR E CTORS/CONTROL ELEMENTS 

Control rod absorber pin for liquid metal fast reactors, 2:22332 
(RDT-E-6-25T(Rev.)(9-76)) 

Examination of fast reactor fuels, FBR analytical quality assurance 
standards and methods, and analytical methods develo t: 
irradiation test. Progress report, July 1-September 30, 1976 
(UO2; PuO2), 2:22286 (LA-6586-PR 

LMFBR TYPE REACTORS/COST 

Phase I summary Sone Liquid Metal Fast Breeder Reactor 
design project, 2:22276 (FBR-76-2) 

Pool-loop-hybrid Liquid Metal Fast Breeder Reactor fp 
fever” i) mn. Volume I. Executive summary, 2:22271 (FBR-76- 

ol. 
LMFBR TYPE REACTORS/DESIGN 

Fast breeder reactors, 2:22255 (AED-Conf-75-769-048) 

Phase I summary report: Liquid Metal Fast Breeder Reactor 
design project, 2:22276 R-76-2) 

Pool-loop-hybrid Liquid Metal Fast Breeder Reactor plant 
wap Volume I. Executive summary, 2:22271 (FBR-76- 

() 

Pool-loop-hybrid Liquid Metal Fast Breeder Reactor plant 

was » Volume II. Loop plant design, 2:22272 (FBR-76- 
(.) 

Pool-loop-hybrid Liquid Metal Fast Breeder Reactor p 

was Volume III. Hybrid plant design, 2: 8 C (FBR-16- 
() 
Pool-loop-hybrid Liquid Metal Fast Breeder Reactor p 
was 4) Volume IV. Pool plant design, 2: 22274 FER-76- 
(.) 
"SompaisonV Liquid Metal Fast Breeder Reactor plant 
— CIV. Mead V. Comparison of concepts, 2:22275 
- () 
LMIBR TYPE REACTORS/FAILED ELEMENT DETECTION 
Sampler for sodium from reactor fuel assemblies (Patent), 2:22297 
LMFBR TYPE REACTORS/FEASIBILITY STUDIES 

Phase I summary rt: Liquid Metal Fast Breeder Reactor 
design project, 2:22276 (FBR-76-2) 

Pool-loop-hybrid Liquid Metal Fast Breeder Reactor Sy 
fev, ‘iD . Volume I. Executive summary, 2:22271 (FBR-76- 

() 


ren ag Liquid Metal Fast Breeder Reactor plant 
som ey . Volume II. Loop plant design, 2:22272 UFBR-76- 
(.) 


Pool-loop-hybrid Liquid Metal Fast Breeder Reactor oe 
way Volume III. Hybrid plant design, 2:22273 (FBR-76- 
(.) 
sr Liquid Metal Fast Breeder Reactor p) 
oor, wy . Volume IV. Pool plant design, 2: 22274 (FBR-76- 
) 


" comperzon.V Liquid Metal Fast Breeder Reactor plant 
. Volume V. Comparison of concepts, 2:22275 
-76- &-76-1(Vol 5) 5)) 
LMBR CTORS/FIRES — 

Review roa current oo al fire anal methods. Li a Metal 
Fast Breeder Reactor 2285 (SPRAY-2; SOM. 
SOFIRE-2; een 2 2:2254 2542 (GEAP-14148) 

LMFBR TYPE REACTO ASSEMBLIES 
Pressure 5 and volume fraction of grid and wire spaced 
subassem| 2:22261 ec ~ 
LMFBR TYPE REACTORS/FUEL 
Fast neutron reactors, 2:22317 (ERDA-tr-248) 
Proj of wastes to be generated, 2:21804 np -) 
LMFBR TYPE REACTORS/FUEL ELEMENT FAILURE 

Advanced safety analysis. Seventh quarterly report, March-May 

1976, 2:22540 (GEAP- 14038- 7) 
in Myotis 
ilionidae) in 


R design fourth ly report, 
ourth quarterly April- 
June 1976, 2:22279 (GEAP-14078-4) - 
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Device for internally clamping the elements of a nuclear reactor 
(Patent), 2:22314 

Examination of fast reactor fuels, FBR analytical quality assurance 
standards and methods, and analytical methods devel: t: 
irradiation test. Pro; report, July 1-September 30, 1976 
(UO2; PuOz), 2:2 (LA-6586-PR) 

Fuel-element performance modelling, 2:22313 

Low power, moderate burnup, fast irradiation of (U,Pu)O: fuels, 
series F6 and F8, 2:22280 (GEAP-14098) 

LMFBR TYPE REACTORS/FUEL PINS 
Advanced fuels program. Quarterly progress report, April-June 
FP dar Apnea and ited }, 2:22262 Cn ae 
Vv: uels program y progress report, 

December 1974 (Mixed carbides and nitrides), 2:22260 (ANL- 


AFP-6) 
Fuel pin irradiation test with integrated variation of fuel density: 
FR 2 capsule, test group 5a, 2:22319 (EURFNR-1264) 
Influence of azimuthal tions of heat transfer in the gap on 
and irradiation behaviour of fuel pins, 2:22311 
Safety aspects of advanced fuels irradiations in EBR-II (UC; UN; 
PuC; PuN), 2:22263 pn hl 
LMFBR TYPE REACTORS ILANT INTERACTIONS 
Final report on the small-scale vapor-explosion experiments using 
a molten NaCl-H2O system, 2:22532 (ANL-76-5 
LMFBR TYPE REACTORS/HEAT EXCHANGERS 
— — for obturating leaky tubes in heat exchangers (Patent), 
Method and device for detecting leaks in the tubing of a heat 
exchanger (Patent), 2:22309 
Method for welding a heat co » pipe plate to a heat 
conductive pi tent), 2: 
LMFBR TYPE CTORS/LOSS: OF FLOW 
Metallurgical —— of LMFBR FFM bundle 4 ! ar 
failure d tests, 2:22556 (ORNL/TM-5491) 
LMFBR TYPE PACTORS RS/MAXIMUM CREDIBLE 


ACCIDENT 
tion effects in dynamic loads, 2:22576 


Wave pi 
LMFBR REACTORS/MELTDOWN 


Advanced safety analysis. Seventh quarterly report, March-May 
1976, 2:22540 (GEAP-14038-7) 
Preliminary report on the Pinex at TREAT (Pinhole e oo 
1 pins), 


for nonredundant —- array imaging of LMFBR 
2:22552 (LA-UR-76-2238) 
X-ray monitoring of fuel motion, 2:22551 (LA-UR-76-2161) 
LMFBR TYPE REACTORS/PLUTONIUM DIOXIDE 

Autoradiographic measurement of Pu distribution in mixed-oxide 
nuclear bel, 2:22283 (HEDL-TME-76-53) 

LMFBR TYPE REACTORS/PLUTONIUM NITRIDES 

Nitrogen-15 enrichment and its potential use in advanced LMFBR 

mixed-nitride fuels, 2:22292 (ORNL/TM-5621) 
LMFBR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 

Mechanical properties of LMFBR primary piping materials, 
2:22288 (ORNL-5199) 

Phase I summary report: Liquid Metal Fast Breeder Reactor 
design project, 2:22276 (FBR-76-2) 

Pool-loop-hybrid Liquid Metal Fast Breeder Reactor plant 
wea Volume I. Executive summary, 2:22271 (FBR-76- 
1(Vol.1 

Pool-loop-hybrid Liquid Metal Fast Breeder Reactor plant 
wa Volume II. Loop plant design, 2:22272 UFBR-16- 

01.2 

Pool-loop-hybrid Liquid Metal Fast Breeder Reactor plant 

was Volume III. Hybrid plant design, 2:22273 (FBR-76- 
ol 

Pool-loop-hybrid Liquid Metal Fast Breeder Reactor plant 

waa Volume IV. Pool plant design, 2:22274 (FBR-76- 
(<) 
yn ye Liquid Metal Fast Breeder Reactor plant 
n. Volume V. Comparison of concepts, 2:22275 
FBR -76- pet 5) 
design criteria for LMFBR components and inlastic 
oo behavior, 2:22289 (ORNL/TM-5478) 
LMFBR TYPE REACTORS/REACTOR ACCIDENTS 

Reactions of sodium with various concretes and concrete 
materials, 2:22544 oe ge 118) 

Sodium spray release accident analysis for fast reactor safety 
studies, 2:22543 (HEDL-SA-1102-FP) 

LMFBR TYPE REACTORS/REACTOR CHARGING 

MACHINES 


iquid metal cooled fast breeder nuclear reactors (Patent), 2:22320 
R TYPE REACTORS/REACTOR COMPONENTS 
Analytical investigation of the ps area y ? of ——— 
ratchetting and creep-fatigue rules to LMFBR component 
two-dimensional 


axisymetric structures, 2:22291 
{ORNL/TM-3616) 


Sodium technology and cover gas seal dev 
Quarterly tec progress report, April-June 1996, 5:22256 
(AI-ERDA-13174) 


LOSS OF COOLANT/FISSION PRODUCT RELEASE 


ag ery _ verification testing techniques, 2:22266 (CONF- 
Swelling simulation studies of reference LMFBR core structural 
wi 2:22281 (GEAP-14113) 
bet pane development for LMFBR applications, 2:22267 (CONF- 


ay E REACTORS/REACTOR COOLING SYSTEMS 
technical progress rt inducer pump program 
Sis fiscal year 1976 an d 1976T, 2:2 257 (AI-ERDA- 
Method for cooling a liquid metal cooled reactor (Patent), 2:22300 
Sodium pon ape d and cover gas seal development programs. 
ce ee technical progress report, April-June 1976, 2:22256 
usin 4 A-13174) 
TYPE REACT ORS/REACTOR CORE DISRUPTION 
UMFBR aerosol release and transport p re . Quarterly 
pro Ey report, April-June 1976,. 2:2255 (ORNL/NUREG/ 
palieedione on the recriticality conference at Argonne National 
Laboratory, 2:22583 
Review and development of aerosol analytical methods. Liquid 
Metal Fast Breeder Reactor Program (LMFBR; GALP code), 
2:22541 (GEAP-14147) 
LMFBR TYPE REACTORS/REACTOR CORES 
Advanced LMFBR core design fourth quarterly report, April- 
— 1976, 2:22279 (GEAP-14078-4) 
eering. Fifty-ninth quarteriy report, May-July 1976, 
“_ 222 8 (GEAP-10022-59) 
Research and development needs for LMFBR core structural 
design methods and criteria, 2:22293 (ORNL/TM-5735) 
es structure for fast nuclear reactor cores (Patent), 


LMFBR TYPE REACTORS/REACTOR INSTRUMENTATION 
Study on fast breeder reactor instrumentation. 2. Gamma 
irradiation tests of wire and electronic component materials, 
2:22287 (N-75-25691) 
LMFBR TYPE REACT! oe amen ‘OR KINETICS 
Condensing of multi cross-sections, 2:22284 (INIS-mf-3186) 
LMFBR TYPE REA v6) S/REACTOR SAFETY 
Nuclear safety characterization of sodium fires and fast reactor 
fission products. rly technical progress report, April-June 
1976, 2: pe (AI-ERDA-13175) 
Physics of reactor safety. Quarterly report, April-June 1976, 
2:22533 (ANL-76-114) 
LMFBR TYPE REACTORS/REACTOR SHUTDOWN 
Advanced safety analysis. Seventh quarterly report, March-May 
1976, 2: 22540 ( (GEAP-14038-7) 
LMFBR TYPE REACTORS/REACTOR VESSELS 
Ratchetting and cree “a ue evaluation for nozzle-to-cylinder 
cameediian, 2:22270 INF-761 107-18) 
Wave prope tion pind in dynamic loads, 2:22576 
LMFBR REACTORS/ROD BUNDLES 
Transformed governing equations for triangular grid structure 
used in thermal-hydraulic subchannel analysis, 2:22264 (ANL- 
CT-76-51) 
LMFBR TYPE REACTORS/SECONDARY COOLANT 
CIRCUITS 


Mechanical p ies of LMFBR primary piping materials, 
2:22288 (OR L-5199) 
LMFBR TYPE REACTORS/SHIELDING 
Neutron shielding assembly for fast reactors (Patent), 2: 22306 
Structure for supporting the lateral neutron shield of the core of a 
fast reactor (Patent), 2:22307 
LMFBR TYPE REACTORS/STEAM GENERATORS 
Work sy for steam generator leak detector tests in CCTL, 
2:22294 (TID-27315) 
LMFBR TYPE REACTORS/TEST FACILITIES 
PHOEBUS/UHTREX: a Hy -—ywr gh study of a low-cost facility 
for transient tests of LMFBR fuel, 2:22549 (LA-NUREG-6501- 


MS) 
LMFBR TYPE REACTORS/URANIUM NITRIDES 
Nitrogen-15 enrichment and its —— use in advanced LMFBR 
—— fuels, 2:22292 (ORNL/TM-5621) 
See LIQUEFIED NATURAL GAS 
LOADING MACHINES (REACTOR) 
See REACTOR CHARGING MACHINES 
LOGIC CIRCUITS/DESIGN 
Self-checking design using complete sets of alternating primitives, 
2:23157 33157 (SAND-169125) 
MESON PHYSICS FACILITY 
See LAMPF LINAC 
LOSS OF COOLANT 
Loss of — power coincident with LOCA (BWR; PWR), 
2:225 


LOSS OF Mae atari PRODUCT RELEASE 
Quarterly erie holy. on fission product release from LWR 
fuel for the September 1976, 2:22555 (ORNL/ 
NUREG -73) 








LOSS OF COOLANT/HEAT TRANSFER 


LOSS OF COOLANT/HEAT TRANSFER 
Experiment data report for semiscale Mod-1 test S-04-1 (baseline 
CC test) (PWR), 2:22527 (ANCR-NUREG- 1330) 

Thermal and hydraulic response of the Semiscale Mod-1 core 
during forced feed reflood tests (PWR), 2:22559 (TREE- 
NUREG-1001) 

LOSS OF COOLANT/HYDRAULICS 
Experiment data report for semiscale Mod-1 test S-04-1 (baseline 
CC test) (PWR), 2:22527 (ANCR-NUREG-1330) 

Numerical methods for solving the os equations for a 
seriated continuum (BWR and PWR), 2:22530 (ANCR- 
NUREG-1340 

Thermal and hydraulic response of the Semiscale Mod-1 core 
during forced feed reflood tests (PWR), 2:22559 (TREE- 
NUREG-1001) 

LOSS OF COOLANT/SIMULATION 
Experiment data report for semiscale Mod-1 test S-04-2 (baseline 
CC test) (PWR), 2:22528 (ANCR-NUREG-1331) 
LOSS OF COOLANT/THERMODYNAMICS 

WASP2: a FORTRAN-IV computer program for calculating 
water properties used in reactor safety analysis (LWBR 
development pore so 2:22561 (WAPD-TM-1211) 

LOSS OF COOLANT/TWO-PHASE FLOW 

Numerical methods for solving the is equations for a 
seriated continuum (BWR and PWR), 2:22530 (ANCR- 
NUREG-1340) 

Reactor safety program applications and coordination. Task 1. 
Steam-water mixin, < ram and system hydrodynamics 
(PWR), 2:22534 (B G-1962) 

LOSS OF LOW/FISSION PRODUCT RELEASE 

Core heatup and fission product release from an HTGR core in an 
a” accident (AYERM code), 2:22548 (LA-NUREG-6499- 
M 


LARC-1: a Los Alamos release calculation program for fission 
product transport in HTGRs during the LOFC accident, 
2:22550 (LA-NUREG-6563-MS) 

LOSS OF FLOW/FUEL ELEMENT FAILURE 

Metallurgical examination of LMFBR FFM bundle 5D following 

failure during boiling tests, 2:22556 (ORNL/TM-5491) 
LOSS OF FLOW/HEAT TRANSFER 

Core heatup and fission product release from an HTGR core in an 
oa” accident (AYERM code), 2:22548 (LA-NUREG-6499- 
M 


) 
LOSS OF FLOW/RADIOACTIVITY TRANSPORT 

LARC-1: a Los Alamos release calculation program for fission 
product transport in HTGRs during the LOFC accident, 
2:22550 (LA-NUREG-6563-MS) 

LOW BTU GAS/PRODUCTION 

In situ coal gasification: prospects as a source of utility fuel, 

2:21529 (CONF-760944-4 
LOW BTU GAS/SYNTHESIS 
Union Carbide PUROX System for solid waste disposal and 
resource recovery, 2:21958 
LUBRICATING OILS/ACTIVATION ANALYSIS 
Measurements of argon leaks through seals of liquid sodium 
umps by neutron activation analysis, 2:22985 
GS/ALUMINIUM 

Relationships between the oxiproline concentrations in the lungs 
and the lung weight, the silicic acid and aluminium 
concentrations and the dust dose after repeated intratracheal 

app plication of coal dust in a long-term study with rats, 2:21617 
LUNGS/BIOLOGICAL FUNCTIONS 
ed mechanics after uncomplicated influenza A infection, 
LUNGS/BIOLOGICAL RADIATION EFFECTS 
— oy effect of focal alpha radiation on the hamster lung, 
y 
Health effects of radon-222 from uranium mining, 2:23391 
LUNGS/HYDROXYPROLINE 

Relationships between the oxiproline concentrations in the lungs 
and the lung weight, the silicic acid and aluminium 
concentrations and the dust dose after repeated intratracheal 
application of coal dust in a long-term study with rats, 2:21617 

LUNGS/MAXIMUM PERMISSIBLE CONCENTRATION 

Respiratory exposure in buildings due to radon progeny, 2:23390 

LUN a ssa mapa SCANNING 
Lung imaging in pulmonary disease, 2:23358 (UCLA-12-1087) 
LUNGS/SCINTISCANNING 

Pulmonary ventilation imaging and function studies with krypton- 
81m, 2:23355 (IAEA-SM-210/58) 

Recent lung imaging —— 2:23360 (UCLA-12-1094) 

LUNGS/SILICON OXID) 

Relationships between - a oxiproline concentrations in the lungs 
and the lung weight, the silicic acid and aluminium 
concentrations and the dust dose after repeated intratracheal 
application of coal dust in a long-term study with rats, 2:21617 

UNGS/VENTILATION 


Pulmonary ventilation imaging and function studies with krypton- 
81m, 2:23355 (IAEA- SM 210758) 
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LURGI PROCESS/COMPARATIVE EVALUATIONS 
Conventional gasification technologies, 2:21541 
LUTETIUM/MASS SPECTROSCOPY 


Rare earth element analysis by isotope dilution, 2:22998 
LUTETIUM 175 TARGET/FLUORINE 19 REACTIONS 
Research in nuclear chemistry. Annual progress ery rt, September 
15, 1975-December 31, 1976, 2:23580 (COO-3246-16) 
LUTETIUM 176 TARGET/NEUTRON REACTIONS 
Nuclear and radiochemical techniques in chemical analysis. 
— report, June 1, 1975-July 31, 1976, 2:23559 (COO-3126- 
3 


LUTETIUM NITRATES/SOLUTION HEAT 
Heats of dilution of some aqueous rare earth electrolyte solutions 
at 25°C. 2. Rare earth nitrates (From dilute solutions to 
saturation), 2:23027 
LUTETIUM NITRATES/THERMODYNAMIC PROPERTIES 
Heats of dilution of some aqueous rare earth electrolyte solutions 
at 25°C. 2. Rare earth nitrates (From dilute solutions to 
saturation), 2:23027 
LUTETIUM OXIDES/CATALYTIC EFFECTS 
Extrinsic field effect and absolute para-hydrogen conversion rate 
on lutetia, 2:21935 
LWBR TYPE REACTORS/LOSS OF COOLANT 
WASP2: a FORTRAN-IV computer program for calculating 
water pro used in reactor safety analysis (LWBR 
development program), 2:22561 (WAPD-TM- 1211) 
LWGR TYPE REACTORS 
See also N-REACTOR 
LWGR TYPE REACTORS/WATER CHEMISTRY 
Behaviour of copper compounds in one-circuit nuclear power 
plant with channel type reactor, 2:22238 
LYMPH NODES/BIO ICAL REGENERATION 
Repopulation of lymph nodes of dogs after 1200 R whole-body x- 
irradiation and intravenous administration of mononuclear 
blood leukocytes, 2:23398 
LYMPH NODES/CELL PROLIFERATION 
Repopulation of lymph nodes of dogs after 1200 R whole-body x- 
irradiation and intravenous administration of mononuclear 
blood leukocytes, 2:23398 


MACHINE TOOLS/PROGRAMMING 
Union Carbide’s expectations of a bounded geometry processor 
for unconventional applications (Advanced N/C processor), 
2:23069 (K/CSD/INF-76/14) 
MAGNESIUM/PIONIC ATOMS 
Determination of strong-interaction widths and shifts of pionic x- 
rays with a crystal pT 2:23435 
MAGNESIUM/X-RAY FLUORESCENCE ANALYSIS 
Advantages of x-ray fluorescence analysis for trace elements in 
silicate rocks, 2:22992 
MAGNESIUM 24 TARGET/PION MINUS REACTIONS 
Pion-nucleus scattering and the investigation of nuclear spin 
dependent effects (Angular correlation, 100 to 200 MeV, cross 
sections), 2:23551 
MAGNESIUM 24 TARGET/PION PLUS REACTIONS 
Pion-nucleus scattering and the investigation of nuclear spin 
dependent effects (Angular correlation, 100 to 200 MeV, cross 
sections), 2:23551 
MAGNESIUM 24 TARGET/TRITON REACTIONS 
States of **P, 2:23558 
MAGNESIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Observation and analysis of damage structures in Al and Al/ 
Mg(N4) alloy after irradiation with 100 and 400 keV aluminium 
ions, 2:22901 
MAGNESIUM IONS/ION-ATOM COLLISIONS 
Effective charge exchange cross sections of the Mg* ion on alkali- 
metal atoms (20 to 1000 eV), 2:23438 
MAGNESIUM OXIDES/CREEP 
temperature creep of polycrystalline MgO and AlkOs, 
2:22911 (COO-1591-30) 
Impurity effects on the creep of palpate = a and 
aluminum oxides at elevated temperatures. T: 
rr 1h ono ber 19, 1975-December 18, 1976, FS ee B (C00- 
MAGNESIUM OXIDES/PHYSICAL RADIATION EFFECTS 
Thermal conductivity of irradiated, additively-colored, and 
deformd A (Neutrons; electrons), 2:22917 
MAGNET CO: 
See also PULSED MAGNET COILS 
MAGNET COILS/ELECTRICAL INSULATION 
Laminated beams: deflection and stress as a function of epoxy 
shear modulus, 2:23782 (PPPL-1287) 
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MAGNET COILS/STRESSES 
Laminated beams: deflection and 

shear modulus, 2:23782 (PPPL-1287) 
MAGNETIC BREMSSTRAHLUNG 

See SYNCHROTRON RADIATION 
MAGNETIC COILS 

See MAGNET COILS 
a ec ENERGY STORAGE/FEASIBILITY STUDIES 


percond' e cepa for electric utility 
mackenn aoe 


iC PROPERTIES 
= roperties ee oy a simple spin glass model, 2:23609 (BNL- 
MAGNETIC MATERIALS/RECYCLING 
— of ferrous metals recovered from municipal waste, 


MAGNETIC MIRROR TYPE REACTORS/BREEDING 
BLANKETS 


Mirror hybrid reactor blanket and power conversion system 
conceptual design, 2:23763 (CONF-760733- 
Mirror reactor blankets (Neutron rmance, structural 


aS ame re handling) 223780 ERDATO/II7/2 


Electron beam heated solenoid reactors for breeding fissile fuels, 
2:23741 (CONF-760733-) 
MAGNETIC MIRROR TYPE REACTORS/FLUTE 
INSTABILITY 
Suppression of precessional drift wave by external inhomogeneous 


matte yp 'y field, 2:23710 

‘TIC MIRROR TYPE REACTORS/PLASMA 

M MICROINSTABILITIES 

Mirror stabilization and "Q” enhancement by electron 
modification of the ambipolar potential, 2:23708 (SAI-76-727- 


LJ) 
MAGNETIC PROPERTIES/MATHEMATICAL MODELS 
— roperties of a simple spin glass model, 2:23609 (BNL- 
MAGNETIC SPECTROMETERS/DESIGN 
Magnetic oe ee graph for the Holifield heavy ion research 
facility, 2:23188 (ORNL/TM-5687) 
MAGNETIC STORAGE DEVICES/FABRICATION 
Electron beam fabrication of prototype 100-bit 2.6 um magnetic 
bubble shift register buffer memories, 2:23870 (SAND-76-5421) 
MAGNETOHYDRODYNAMIC CHANNELS 
See MHD CHANNELS 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOSPHERE/PLASMA INSTABILITY 
a instability in a plasma with a “reverse” loss cone, 
MAGNONS/HYBRID RESONANCE 
- ‘whenetrecuenee in FeCle, 2:22927 (CONF-760601- 


) 
MAGNOX TYPE REACTORS/FUEL ELEMENTS 
a with the uranium/magnox fuel element in the UK, 


:22230 
So TYPE REACTORS/RADIOACTIVE EFFLUENTS 
6 (CON 6 to man from releases of radioactive effluents, 
2: RenzieeT poh a? 


stress as a function of epoxy 


Cytogenetics nie ae 2 meet, 
October 1, 1975-January ae tl for 233343 (COO? 21-39) 


genetics of 


Cyto rehensive repo: 
October 1, 1970-Jan pike: 2: PE ¢(CoozI2i-40) 


‘T1973 January 31, Proms 
October 1, 1975-January 31, ion 2: 7.33343 ( 21- 39) 


Cytogenetics of monosomes in report, 
October 1, Bess =~ ead 31, irr "7.33344 44 (COO-2121 40) 


MAIZE/MUTATI - si 
'ytogenetics of monosomes in mays. oe 
Pheer ne Aut 1, pets cone gd 31, oe 2:33343 43 COO 1-39) 
ytogenetics of monosomes in 
October 1, 1970-January 31, orn, m7:33344 MtCOO MA 


Need for broad-based studies of natural populations of small 
mammals, 2:23284 ee ene 
LS/POPULATION opine vine cs 
Need for broad-based studies of natural populations of small 
mammals, 2:23284 (CONF.760580.1) 


See also PATIENTS 
PERSONNEL 


TIMED: a com: program 
of a radionuclide in the or; 
time, t, after deposition, 2: 


cumulated activity 
of the human bod rh a given 
3403 (ORNL/CSD/TM if 


MATERIALS/MEETINGS 


MAN/RADIATION DOSE DISTRIBUTIONS 
TIMED: a computer program for calculating cumulated activity 
of a radionuclide in the or of the human body at a given 
time, t, after tion, 2:23403 (ORNL/CSD, -17) 
MANGANESE/. IRPTION SPECTROSCOPY 
Atomic Snag tion spectrophotometry of air filter paper tape 


MANG GANESE/ ACTIVATION ANALYSIS 
Determination of elements in standard material (Bovine Liver 
SRM 1577), 2:22978 
Neutron activation analysis for some nonstoichiometric 
pon mg oe large number of natural and synthetic beryl 
MANGANESE/X-RAY FLUORESCENCE ANALYSIS 
Advantages of x-ray fluorescence analysis for trace elements in 
silicate rocks, 2:22992 
MANGANESE ALLOYS/MAGNETIC SUSCEPTIBILITY 
— susceptibility of Mnz3Niz7, 2:22856 (CONF-760601- 


Se sp ape a es 
eutron scattering s of the spin dynamics and spin-wave form 
factor of —— ( +/sup0 38/Mn/ sup 02/), 2123616 
MANGANESE FLUORIDES, E INTERACTIONS 
Neutron hes from isolated clusters of magnetic ions, 2:22925 
(CONF-760601-P2) 
MANGANESE FLUORIDES/ORDER PARAMETERS 
Influence of anisotropy on the d=2 and d=3 magnetic ordering in 
layer-t es K2Mn/sub 1-x/Fe/sub x/F,, 
studi neutron meoly 2:22923 (CONF-760601-P2) 
MANG. ORES/CHEMICAL COMPOSITION 
Study on the manganese ade (10). Correlation of chemical 
oa and its bearing on the origin of manganese nodules, 
MANIPULATORS 
Gripping ——* for oblong bodies which are inserted into and 
removed from holding fixtures, especially for fuel elements and 
control rods in a nuclear reactor = atent), 2:22417 
MANIPULATORS/MAINTENAN 
Laboratory services series: a 9 manipulator 
maintenance program, 2:23089 (ORNL/TM-5714) 


icultural and forestry wastes: Workshop No. 2, 2:21999 

MA / ANAEROBIC DIGESTION 

Bioconversion of agricultural wastes for pollution control and 

energy conservation. Final report, 2:21947 (TID-27164) 

Fuel roduction via bioconversion, 2:21950 
MA /INVENTORIES 

Crop, forestry, and manure residues: an energy resource, 2:22739 
MARICULTURE 


See AQUACULTURE 
MARINE DISPOSAL/INFORMATION NEEDS 
First international workshop on seabed disposal of high-level 
wastes, 2:21837 (CONF-760701-) 
ECOSYSTEMS 


See AQUATIC ECOSYSTEMS 
ISLANDS/FALLOUT DEPOSITS 
ey of thyroid findings in Marshallese 22 years after 
ure to radioactive pha ro 23383 (BNL.21924) 
MARS LL ISLANDS/HUMAN POPULATIONS 
Summary of thyroid findings in Marshallese 22 years after 
exporure to radioactive 4 2:23383 (BNL21924) 
MASS ISFER/NUMERICAL SOLUTION 
Mass transport in dead-end tubes with selectively permeating 
walls, 2:23132 (SAND-76-8246) 
ACHUSETTS INSTITUTE 


TECHN. ALCATOR 
See ALCATOR DEVICE 
MATERIALS/ACTIVATION ANALYSIS 

Analytical methodology for accurate determination of trace 

constituents in highly pure m ure materials, 2:22964 
MATERIALS/AV 

Analysis and forecast of electrical distribution system materials. 
Volume I. Executive summary. Final report, 2:22669 (CONS/ 
2050-1(Vol.1)) 

Analysis and forecast of electrical distribution system materials. 
ivel ; Volume II. Task reports, 2:22670 (CONS/2050- 
1(Vol.2 

Assessment of alternative economic stockpiling policies (By Office 
of eee So Assessment), 2:22619 

Se POLICIES 
ystems framework for materials policy (Reference Materials 


aia) 261 2:22617 Beg 
CT TESiS 


Lawrer~e *y hee Laboratory 40 mm gun system: prooftesting 
— (For impact testng of toxic materials), 2:23076 (UCRL- 
1) 


MATERIALS/MEETINGS 
Bicentennial of materials. Volume 8. Eighth national SAMPE 
technical conference held in Seattle, Washington, October 12- 
14, 1976, 2:22591 





MATERIALS/STOCKPILES 


MATERIALS/STOCKPILES 
Assessment of alternative economic stockpiling policies (By Office 
of Technology Assessment), 2:22619 
MATERIALS/SYSTEMS ANALYSIS 
Systems framework for materials policy (Reference Materials 
System), 2:22617 (BNL-21633) 
MATERIALS (FERROELECTRIC) 
See FERROELECTRIC MATERIALS 
MATERIALS RECOVERY 
Recycling with the aid of ion exchangers, 2:22752 
MATHEMATICAL LOGIC 
Self-checking design using complete sets of alternating primitives, 
2:23157 (SAND-76-9125) 
MAXIMUM CREDIBLE ACCIDENT 
Wave propagation effects in dynamic loads, 2:22576 
MCA 


See MAXIMUM CREDIBLE ACCIDENT 
MEASURING INSTRUMENTS 
See also ACCELEROMETERS 
CALORIMETERS 
DENSIMETERS 
DOSEMETERS 
INTERFEROMETERS 
RADIATION DETECTORS 
RADIOMETRIC GAGES 
SPECTROPHOTOMETERS 
STRAIN GAGES 
MEASURING INSTRUMENTS/CALIBRATION 
Instrumentation calibration, 2:23224 (LBL-5506) 
MEASURING INSTRUMENTS/DESIGN 
Increased precision of porosity measurements using a modified 
Ruska universal porometer, 2:21623 
MEASURING INSTRUMENTS/MAINTENANCE 
Instrumentation maintenance, 2:23223 (LBL-5505) 
MEASURING INSTRUMENTS/OPERATION 
Increased precision of porosity measurements using a modified 
Ruska universal porometer, 2:21623 
MEASURING INSTRUMENTS/PROCUREMENT 
Laboratory equipment procurement, 2:23222 (LBL-5504) 
MEAT/ACTIVATION ANALYSIS 
Organomercury and total mercury content of environmental 
matrices as determined by neutron activation analysis, 2:22974 
MECHANICAL HEART/RESEARCH PROGRAMS 
ERDA artificial heart program workshop. Final report, 
September 1, 1975-August 31, 1976, 2:21896 (COO- 2815- 1) 
Nuclear- -powered artificial heart prototype system development 
program. Quarterly progress report, April 1, 1976-June 30, 
1976, 2:21906 (COO-3043-25) 
MECHANICAL STRUCTURES 
See also SUPPORTS 
MECHANICAL STRUCTURES/MECHANICAL VIBRATIONS 
— shaker digital control system, 2:23075 (UCRL- 
78340) 
Vibration tests of a 4-story concrete structure, 2:23250 (CONF- 
770103-2) 
MEDICINE 
See also DIAGNOSTIC TECHNIQUES 
NUCLEAR MEDICINE 
PATIENTS 
VETERINARY MEDICINE 
MEDICINE/INFORMATION CENTERS 
Biomedical Computing Technology Information Center: an 
international resource for technology sharing, 2:23356 (IAEA- 
SM-210/93) 
MEDICINE/RESEARCH PROGRAMS 
Applications of isotopes (Need and cost of stable iotopes for use as 
tracers in biomedical and environmental studies), 2:23327 (LA- 
UR-76-1947) 
MEDICINES 
See DRUGS 
MELTDOWN 
See also CORE CATCHERS 
Experimental results of the interaction of molten core materials 
with concrete, 2:22558 (SAND-76-5869) 
MELTDOWN/AFTER-HEAT REMOVAL 
Advanced safety analysis. Seventh quarterly report, March-May 
1976 (LMFBR), 2:22540 (GEAP-14038-7) 
MELTDOWN/CONTAINMENT 
Advanced safety analysis. Seventh quarterly report, March-May 
1976 (LMFBR), 2:22540 (GEAP-14038-7) 
MELTDOWN/CRITICALITY 
Advanced safety analysis. Seventh quarterly report, March-May 
1976 (LMFBR), 2:22540 (GEAP-14038-7) 
MELTDOWN/RESEARCH PROGRAMS 
Light water reactor safety research program. Quarterly report, 
January-March 1976 (Molten core-concrete interactions; steam 
explosions), 2:22557 (SAND-76-0369) 
Phenomenological investigation of postulated meltdown accidents 
in light-water reactors, 2:22585 
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MELTDOWN/TEST FACILITIES 
Preliminary report on the Pinex at TREAT (Pinhole experiment 
for nonredundant pinhole array imaging of LMFBR fuel pins), 
2:22552 (LA-UR-76-2238) 
X-ray monitoring of fuel motion (LMFBR), 2:22551 (LA-UR-76- 
2161) 


MEMBRANES 
See also CELL MEMBRANES 
MEMBRANES/BIOCHEMICAL REACTION KINETICS 
Kinetic processes in Escherichia coli membranes and cells: a laser 
_ es study using oo ee ot ee. 2:23264 
MEMBRANES/CHEMICAL PROP: 
Intramembrane particle ceonatian in erythrocyte ghosts. II. The 
influence of spectrin aggregation, 2:23338 
MEMBRANES/DEFORMATION 
Explicit finite element formulation of the dynamic contact 
problem of hyperelastic membranes, 2:23074 (UCRL-78055) 
MEMBRANES/QUENCHING 
Kinetic processes in Escherichia coli membranes and cells: a laser 
photolysis study using derivatives of pyrene, 2:23264 
MERCAPTANS 
See THIOLS 
MERCURY/ABSORPTION SPECTRA 
Transients and specific rates of some reactions of the solvated 
electron with inorganic ions in liquid ammonia investigated by 
nanosecond pulse radiolysis at 23°C, 2:23059 
MERCURY/ABUNDANCE 
Exploration for geothermal areas using mercury: a new 
geochemical technique, 2:22071 
MERCURY/ACTIVA ON ANALYSIS 
Organomercury and total mercury content of environmental 
matrices as determined by neutron activation analysis, 2:22974 
Sampling problems and the determination of mercury in surface 
water, seawater, and air (Neutrons), 2:22963 
MERCURY/CHEMICAL REACTION KINETICS 
Transients and specific rates of some reactions of the solvated 
electron with inorganic ions in liqu uid ammonia investigated by 
nanosecond pulse radiolysis at 23°C, 2:23059 
MERCURY ON-ATOM COLLISIONS 


— og excitation of the Hg(6 *Po/sub ,/2) metastable 


MERCURY/SAFETY STANDARDS 
Radiation safety criteria for mercury vapor lamps: proposed 
recommendations and notice of intent to develop performance 
standards, 2:23412 
MERCURY/THERMODYNAMIC PROPERTIES 
Transients and specific rates of some reactions of the solvated 
electron with inorganic ions in liqu uid ammonia investigated by 
nanosecond pulse radiolysis at 23°C, 2:23059 
MESON NO /BAG MODEL 
Multiquark hadrons. I. Phenomenology of Q?Q-bar? mesons, 
2:23510 
MESON NONETS/DECAY 
Multiquark hadrons. I. Phenomenology of Q?Q-bar? mesons, 
2:23510 
MESON NONETS/MASS SPECTRA 
— hadrons. I. Phenomenology of Q?Q-bar? mesons, 
2:23510 
MESON RESONANCES 
See also F-1260 RESONANCES 
K|RESONANCES 
RHO-765 RESONANCES 
TENSOR MESONS 
VECTOR MESONS 
MESON RESONANCES/DECAY 
Study of charmed mesons at SPEAR, 2:23477 (LBL-5534) 
Study of intermediate states produced by radiative decays of psi 
(Chi 3415, 3500, 3550), 2:23478 (LBL-5535) 
MESON RESONANCES/ELECTROMAGNETIC FORM 
FACTORS 
eee form factors for the coupled a7 and 7rw states, 
:23506 
MESON RESONANCES/PARTICLE PRODUCTION 
Study of intermediate states produced by radiative decays of psi 
(Chi 3415, 3500, 3550), 2:23478 (LBL-5535) 
MESON RESONANCES/PARTICLE PROPERTIES 
Study of charmed mesons at SPEAR, 2:23477 (LBL-5534) 
MESON RESONANCES/REGGE TRAJECTORIES 
Regge spectroscopy of charmed mesons (Ademollo-Veneziano- 
Weinberg relation, exhange degeneracy), 2:23511 
MESONS 
See also MESON RESONANCES 
POMERANCHUK PARTICLES 
MESONS/SYMMETRY BREAKING 
Calculation of the fine structure constant a in a model for 
spontaneous breakdown of strong interaction symmetry 
(Bootstrap model, Regge cuts dynamical S-matrix theory), 
2:23500 (RL-76-125/A) 





MAY 15, 1977 


METABOLIC DISEASES/DIAGNOSTIC TECHNIQUES 
Biological effects of radiation and biochemical and 


and related 
lace golopes Poe Metabolic studies in cancer with 


30196 2 23847 (COO-3521-6) spore 


ved organ food studies. I. Regi function 
“ae ae uclides of oxygen at the ly-state, 2:23350 
: Sobolic mab ed scan studies. IV. Weccoe Aw 
improved organ scan 
metabolic isotopes in animals and man, 2:23353 (COO-3521-6) 
Metabolic and improved organ scan studies. V. Neutron activation 
of calcium and other elements (Diagnosis of metabolic diseases 
affecting bone tissues), 2:23354 (COO-3521-6) 
Physiologic tomography (PT): a hy toh alain 
of metabolism and physiological function 
effectiveness of — transaxial tomography), 2:23361 


er ate -12-1098 


See LARVAE 
METAGALAXY 
See UNIVERSE 
METAL INDUSTRY/AIR POLLUTION CONTROL 
Survey of emissions — and combustion — opie 2) data in 
industrial 2:22721 (CONF- 167-2 
METAL IND ISTRY/ENERGY GY CONSERVATION 
Survey of emissions control and combustion = ah 
industrial process wang Bat 2: a (CONF- 167.2) 
METAL-GAS BATTERIES 
= anode for at eg , -cells (Patent), 
METAL-GAS BATTERIES/CATHODES 
Hy - a treatment for hydrophobic gas electrodes (Patent), 
METAL-NONMETAL BATTERIES 
See also SODIUM-SULFUR BATTERIES 
eee ius edad ™. 
Process for operating a galvanic ce ment with negative 
— reacting electrochemically with halogens (Patent), 
METAL-NONMETAL BATTERIES/PERFORMANCE 
Lithium batteries, 2:22597 
METAL-NONMETAL BATTERIES/SEALS 
Seal for energy conversion devices (Patent), 2:22600 
METAL-NO AL BATTERIES/SPECIFICATIONS 
Lithium batteries, 2:22597 


‘ALS 
See also ACTINIDES 
LIQUID METALS 
RARE EARTHS 
TRANSITION ELEMENTS 
METALS/CRYSTAL MODELS 
Relation between the formation energy of a vacancy and the 
—— ~~ ee aa interactions in pure metals and liquid metals, 
METALS/DEFECTS 
Computer-controlled time-of-flight atom-probe field-ion 
ssh SO) pe for the study of defects in metals, 2:23219 (COO- 
METALS/ELECTRONIC STRUCTURE 
Gamma rays and/or neutrons, 2:22814 (CONF-760601-P2) 
METALS/MATERIALS RECOVERY 
Industrial development based on resources recovery: the 
Wallingford Project, 2:22747 
a of ferrous metals recovered from municipal waste, 


METALS/PHYSICAL RADIATION EFFECTS 
Use of state variables in the description of irradiation creep and 
deformation of metals, 2:22894 (COO-2172-14) 
METALS/PLASTICITY 
Experimental studies of bowdy phenomena in biaxially loaded 
metals (Review), 2:22833 Saree UR-76-1413) 
METALS/THERMAL CONDUCTIVITY 
Effect of superconducting coating on the heat conductivity of a 
normal metal, 2:22867 
METEOROLOGY/BOUNDARY CONDITIONS 
Ti it lateral boundary scheme for limited-area 


ele uation models, 2:23886 
ATION/CATALYSTS 
Gas generator research and deve 
Interim report, July 1975-June 1976, 2:21533 (FE-1207-17) 


t, BIGAS Process. 


~~ on the A.G.A.-su; research on coal gasification, 
:21531 (CONF-7510149-1) 
m. structure and mechanisms of gasification 21856 (FE- 
= Quarterly report, Mae duly ory 1996, 2:21536 


Forecast of methane content in new mines, 2:21586 
METHANE/AEROSOL MONITORING 
a ventilation problems in mechanical road drivage, 
:21 


METHANE/BI 
Bioconversion of agri 


MICE/INFECTIOUS DISEASES 


wastes for pollution control and 
energy conservation. Final report, 2:21947 (TID-27164) 
Fuel gas uction via bioconversion, 2:21950 
Gaseous from renewable biomass problems and 
ork of Biomass Energy Inst., Inc.), 2:21948 
NE/COMBUSTION KINETI 
Investigation of the relationship between quasi-global and detailed 
kinetics mechanisms for the combustion of methane, 2:21938 


(UCRL-78424) 
‘CORROSIVE EFFECTS 
Program to discover materials suitable for service under hostile 
conditions ry in Onin for the gasification of coal 
and other solid fue Nm Tae gress report, April 1, 1976- 
June 30, 1976, M21535 (FE-1784-18) 
NE/FLAMES 


Quenched flames with inhibitors: a theoretical a (theoretical 
analysis of quenched flames), 2:21937 (BNL-21977) 
ONITORING 


Methane hazard control and measuring instruments in Rybnik 
Coal District mines, 2: i 1587 


NE/PROD 
HYGAS Process, 2:21526 (CONF-760146-1) 
Thermodynamic calculation of a district energy cycle (HTGR for 
apy ly bag and methane production), 2:22355 (Juel-1232) 
METHA 
Bureau research finds be better ways to reduce dust and improve 
ventilation, 2:21594 
State of demethanization technique of Rybnik Coal District 


= 2:21585 
OL 
Liquid fuels: Workshop No. 6, 2:21960 
Speech held in Washington, March 11, 1976, on the bioconversion 
conference “Capturing the Sun”, 2:21961 
METHANOL/PERFORMANCE G 
ee and characteristics of gasoline/methanol fuel, 2:21963 
Volkswagen alternative fuel programs, 2:21962 
METHANOL/PRODUCTION 
— energy transmission systems from OTEC plants. 
yject 8980 first quarter progress report, July Segeenbes 1976, 
2: 2t88I (COO/2426-1) 
Attractive universal fuel: methanol decreases air pollution, 2:21964 
METHANOL/SYNTHESIS 
When the oil runs out: a survey of our primary energy sources and 
the fuel we can make from them, 2:21952 
METHANOL/USES 


Will autos go alcoholic, 2:22796 
MHD CHANNELS/FLOW MODELS 
Calculation of turbulent MHD boundary layer in MHD generator 
channels, 2:22685 
MHD CHANNELS/FLUID FLOW 
hydrodynamic channel entrance flow analysis with the 
torowich method, 2:23450 (TUBIK-47) 
MHD CHANNELS/PERFORMANCE 
Studies conducted at the U-25 Facility (IV). Experimental studies 
of the MHD generator of the U-25 Facility with the 1D 
channel, 2:22684 (ERDA-tr-182) 
GENERATORS 


See also COAL-FIRED MHD GENERATORS 
LIQUID-METAL MHD GENERATORS 
MHD GENERATORS/FORECASTING 
Depletable resources, 2:22676 
MHD GENERATORS/GAS FLOW 
—— of a CO, molecular addition on the parameters of a He- 
lasma in a magnetic field, 2:22686 
HD GENERATOR /PERFORMANCE TESTING 
“ian conducted at the U-25 Facility (IV). Experimental studies 
of the MHD generator of the U-25 Facility with the 1D channel 
(Natural as-fueled), 2:22684 (ERDA-tr-182) 
MHD GENERATORS/SPECIFICATIONS 
Method of MHD-steam power production (Patent), 2:22682 
MHD GENERATORS/SUPERCONDUCTING MAGNETS 
Applications of superconductivity in electric power systems, 
2:23079 (LA-UR-76-1998) 
MHD GENERATORS/TECHNOLOGY ASSESSMENT 
letable a. 2:22676 
MI EHAVIO: 
Effects of ACT +4 owe fragments on memory formation (In 
mice), 2:23329 (LBL-5335) 
MICE/BIOLOGICAL RADIATION EFFECTS 
Effect of ping and coe) in mice of different genotypes, 
2:23395 sie aes 
i 1SCE/GENETIC 
Use of bo to study the genetic basis of degenerative 
disease, 2:23364 A nme al 
MICE/INFECTIOU 
Induction of endo; oan og by 5-iododeoxyuridine 
increase of this induction by + tee & hydrocarbons, 2: 23410 
(ORNL-tr-4283) 








MICE/LEARNING 


MICE/LEARNING 
Effects of ACTH Pcp ptide fragments on memory formation (In 
mice), 2: "ae oa BL-5335) 
MICE/LIFE S 
Effect of a a wl radiation in mice of different genotypes, 
2:23395 (CONF-760947-3) 
MICHIGAN/AIR POLLUTION CONTROL 
Implementation plan review for Michigan required by the energy 
supply and environmental coordination act, 2:23277 (PB- 


246660) 
MICROELECTRONIC CIRCUITS/INTERNAL 
ELECTROMAGNETIC PULSES 
Measurement of radiation induced transients in hybrid 
microcircuits by magnetic thin film sensor/recorders, 2:23217 
(UCID-17269) 
MICROELECTRONIC CIRCUITS/PHYSICAL RADIATION 
EFFECTS 


Measurement of radiation induced transients in hybrid 
microcircuits by magnetic thin film sensor/recorders, 2:23217 
(UCID-17269) 

MINERAL RESOURCES/GOVERNMENT POLICIES 

Need to develop a national non-fuel mineral policy, 2:22618 
(RED-76-86 

MINERAL RESOURCES/LEGISLATION 
Need to develop a national non-fuel mineral policy, 2:22618 
(RED-76-86) 
MINERS/HEALTH HAZARDS 
Uranium hazards stressed by Ham, 2:21716 
MINING EQUIPMENT/COST 
Extension of train haulage in ‘General Blumenthal’ colliery, 


2:21590 
MINING EQUIPMENT/FABRICATION 
Results of the ninth five-year plan — in the field of coal 
machine-building (USSR), 2:215 
MINING EQUIPMENT/MODIFICATIONS 
Auxiliary ventilation problems in mechanical road drivage, 


2:21592 
MINING EQUIPMENT/RESEARCH PROGRAMS 
Bureau research finds better ways to reduce dust and improve 
ventilation, 2:21594 
MINNESOTA/URANIUM DEPOSITS 
Uranium potential in Precambrian rocks of Minnesota, 2:21708 
(GJBX-62(76)) 
MISSILES/PHYSICAL RADIATION EFFECTS 
Application of light-initiated e: or for simulating x-ray 
blowoff — effects on a full scale reentry vehicle, 2:23072 
(SAND-76-9019) 
MIXED OXIDE FUEL FABRICATION PLANTS/ACCOUNTING 
Improved material accounting for plutonium processing facilities 
and a *5U-HTGR fuel fabrication facility, 2:21870 (BNWL- 


2098) 
MIXED OXIDE FUEL FABRICATION PLANTS/ 
FORECASTING 
Status and future outlook for a recycle mixed oxide fabrication 
industry, 2:21754 (INIS-mf-3193) 
MIXED OXIDE FUEL FABRICATION PLANTS/LICENSING 
Problems and experiences in licensing and operating a Pu facility, 
2:21755 (INIS-mf-3193) 
MIXED OXIDE FUEL —— PLANTS/NUCLEAR 
MATERIALS MANAGEM 
Non-destructive assay rte ona for quantitative determination of 
nuclear material in a plutonium fuel fabrication facility, 2:21887 
MIXED OXIDE FUEL FABRICATION PLANTS/ 
OPERATION 
Problems and experiences in licensing and operating a Pu facility, 
2:21755 (INIS-mf-3193) 
MIXED OXIDE FUEL FABRICATION PLANTS/ 
PERFORMANCE 
ee ai9s) in operating a Pu-fabrication facility, 2:21756 (INIS- 
mi-. 
MODELS (OPTICAL) 
See OPTICAL MODELS 
MODELS (PLASMA) 
See PLASMA SIMULATION 
MOESSBAUER EFFECT/LINE BROADENING 
Effect of diffusion by the vacancy mechanism on Moessbauer line 
broadening, 2:23613 
MOLDS 
See FUNGI 
MOLECULAR ORBITAL MODEL 
See MOLECULES 
MOLECULES 
See also POLYATOMIC MOLECULES 
MOLECULES/SYMMETRY 
Discerning symmetry properties of graphs, 2:23013 
MOLTEN SALT REACTORS/TEST FACILITIES 
System design ae of forced-convection molten-salt 
corrosion loops MSR-FCL-3 and MSR-FCL-4, 2:22290 
(ORNL/TM-5540) 
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MOLYBDENUM/ELECTRIC CONDUCTIVITY 
Electrical resistance of molybdenum in the temperature region 
300-2800°K, 2:22874 
MOLYBDENUM/EMISSIVITY 
Spectral emissivities of molten pele metals (0.65), 2:22873 
MOLYBDENUM/EQUATIONS OF STATE 
we of an equation-of-state uke for molybdenum at 


essure, 2:22834 css wid tog 
MOLYBD SENUM/ FRACTURE 
Applications of clacton: sory pinnae pe to problems 


in plastic flow and fracture. Progress - January 1, 1976- 
December 31, 1976, 2:22831 (COO- 3476-14) 
MOLYBDENUM/PERMEABILITY 
oe and gettering of hydrogen isotopes for CTR 
lications, Py 23853 (SLL-74-0003) 
MOL IDENUM/PHYSICAL RADIATION EFFECTS 
Use of ion implantation for radiation damage studies, 2:22902 
(SAND-76-5880) 
MOLYBDENUM 93/BETA-PLUS DECAY 
High-spin three-quasiparticle states of °° Nb populated in the beta 
decay of 21/2* **Mo/sup m/, 2:23572 
MOLYBDENUM 94 TARGET/CARBON 13 REACTIONS 
Nuclear and Coulomb components in heavy-ion elastic and 
transfer reactions, 2:23563 
MOLYBDENUM 99/DIFFUSION 
Diffusion of fission products in thorium metal, 2:21763 
MOLYBDENUM YS 
See also ALLOY-A-286 
STAINLESS STEEL-316 
MOLYBDENUM ALLOYS/CRYSTAL GROWTH 
Applications of microdynamics and lattice mechanics to problems 
in plastic flow and fracture. Progress ary January 1, 1976- 
December 31, 1976, 2:22831 (COO-347 
MOLYBDENUM ALLOYS/FRACTURE PROPERTIES 
Fracture toughness behavior of unaged beta-III titanium (Ti-10.2 
Mo-5.8 Zr-4.7 Sn), 2:22838 (SAND-76-9126A) 
MOLYBDENUM FLUORIDES/CRITICAL TEMPERATURE 
Critical parameters of hexafluorides for elements of groups VI, 
VII, and VIII, 2:22947 
MOLYBDENUM ISOTOPES/ENERGY-LEVEL TRANSITIONS 
Spin-orbit vibrations of spherical nuclei, 2:23567 
MOLYBDENUM ISOTOPES/NUCLEAR STRUCTURE 
Spin-orbit vibrations of spherical nuclei, 2:23567 
MONAZITES/X-RAY SPECTRA 
Search with synchrotron radiation for superheavy elements in 
giant-halo inclusions (Z = 105-129), 2:23589 
MONEL/CORROSION 
ie aan tak spectroscopic study of the aqueous oxidation 
onel-400, 2:22881 
MONITORS (FAILED ELEMENTS) 
See FAILED ELEMENT MONITORS 
MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 
MONOCHROMATORS/DESIGN 
Iron-germanium multilayer neutron polarizing monochromators, 
2:22860 (CONF-760601-P2 
MONOCHROMATORS/RESEARCH PROGRAMS 
Neutron properties of curved monochromators, 2:22815 (CONF- 
760601-P2 
Progress in neutron monochromator development at the Institut 
Laue-Langevin, 2:22934 (CONF-760601-P2) 
MONOPOLES/STABILITY 
Can one dent a dyon (Energy minima), 2:23496 
MONTANA/COAL DEPOSITS 
Geologic map and coal resources of the Ranchester Quadrangle, 
aa County, Wyoming, and Big Horn County, Montana, 
2:21 
MONTANA/PETROLEUM DEPOSITS 
Geologic map and coal resources of the Ranchester Quadrangle, 
pen County, Wyoming, and Big Horn County, Montana, 
:21 
MONTANA/URANIUM DEPOSITS 
Uranium favorability of the Fort Union and Wasatch formations in 
the Northern Powder River Basin, Wyoming and Montana, 
2:21707 (GJBX-58(76)) 
MOUND LABORATORY/ACCOUNTING 
Proposed real-time data processing system to control source and 
jal nuclear material (SS) at Mound Laboratory, 2:21878 
MO LABORATOR Y/MANAGEMENT 
Mound Laboratory’s quality control organization, 2:23859 (MLM- 
2377(OP)) 
TTIPERIPHERAL MODEL 
See also CLUSTER EMISSION MODEL 
pag ete nat sta MODEL/DUALITY 
uum ae in a dual multiperipheral model, 2:23503 
MULTIPERI HERAL MODEL/PADE APPROXIMATION 
Planar based on a Pade approximation to the dual 
multiperipheral model, 2:23504 
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MULTIPERIPHERAL MODEL/PION MINUS-PROTON 
Correla sem harged les and 
tions een charg uanta in 
interactions at 40 GeV/c, 2 ori whi. tata 
MULTIPERIPHERAL MODEL/VACUUM STATES 
rod model, 2:23503 


See also DRIFT CHAMBERS 
MULTIWIRE PROPORTIONAL CHAMBERS/DESIGN 
Modular device for the detection of neutrons (Patent), 2:23206 
= ao PROPORTIONAL CHAMBERS/READOUT 


Flat helical delay lines for position readout the anode wire 
MWPC and drift —— 2:22995 (BNL-21888) 

Position readout 133 (NE division in large tw 
wy 2: ps NL-21886) 


Use a me s ictien biomass production (Community energy 
sey system using both domestic and agricultural wastes), 
MUNICIPAL WASTES/ANAEROBIC DIGESTION 
Fuel roduction via bioconversion, 2:21950 
MUNICIPAL WASTES/COMBUSTION 
Dynamics of recycling, 2:21973 
MUNICIPAL WA /COMMINUTION 
Effects of shredding on the recycling potential of mixed municipal 
wastes, 2:22746 
MUNICIPAL WASTES/MATERIALS RECOVERY 
Americology system (Milwaukee) (To produce supplementary 
pe - and recover ferrous materials, aluminum, and glass), 
MUNICIPAL WASTES/RECYCLING 
Effects of shredding on the recycling potential of mixed municipal 
wastes, 2:22746 
Industrial development based on resources recovery: the 
Wallingford Project, 2:22747 
a | of ferrous metals recovered from municipal waste, 
MUNICIPAL WASTES/SORTING 
Economics of separate refuse collection, 2:22744 
MUNICIPAL WASTES/TECHNOLOGY 
Man-made renewable resources, 2:22679 
MUNICIPAL WASTES/USES 
Man-made renewable resources, 2:22679 
MUNICIPAL WASTES/WASTE MANAGEMENT 
Resource recovery: the t of risk, 2:22750 
MUNICIPAL WA /WASTE PROCESSING 
Urban and ind wastes, 2:22737 
MUON REACTIONS/PAIR PRODUCTION 
Electron-positron -_ production in the collision of a muon with 
an atom, 2:2349 
MUONIC ATOMS/X-RAY SPECTRA 
Negative-muon > in ionic compounds and some related 
elements, 2:23436 
MUONS 
See also MUONS PLUS 
MUONS/MULTIPLE PRODUCTION 
ee muon production in e* e~ annihilation, 
MUONS/PARTICLE PRODUCTION 
Anomalous oe events in e* e~ annihilation and heavy vector 


eens Ce correlations), 2:2349 
MUONS PLUS/KNIGHT 


Fong om — dilute PdFe alloys, 2:22865 (TRI-PP-76-5) 
See also CHROMOSOMAL ABERRATIONS 
MUTATIONS/RADIOINDUCTION 
Neutron-induced mutation experiments. Progress report, March 1, 
1976-Fi 28, 1977 (In Drosophila), 2:23401 ‘COO-1748-16) 
MUTSU REA R/SHIELDS 
Analysis of shield for the nuclear ship MUTSU, 2:22525 


N*RESONANCES/COHERENT PRODUCTION 


tion of polar shale oil hi 
~— sie com using high-speed liquid 


pounds known to ont in shale oil), 
2:21689 2128) 
pote ts RADICALS/BIOCHEMICAL REACTION 
Circumvention of interference by sulfhydryl compounds in azo 


dye determination of 8-naphthylamine from synthetic protease 
substrates, 2:23337 


NATURAL GAS FIELDS/GEOCHEMISTRY 


NASA 
(National Aeronautics and Administration.) 
ye Selon mateen 2:22771 (ERDA-76-136) 
tec! - 
TURAL GAS ” 


NA 
See also LIQUEFIED NATURAL GAS 

yg — S/COMBUSTION “es oe 
ethods to adjust consuming apparatus with burners without 
blowers, 2: 16S 

NATURAL GAS/COMBUSTION PROPERTIES 

imental plant for the study of industrial fumes processing by 

combustion, 2:21975 

ag em GAS/DISTRICT HEATING 


ERGY DEMAND ly, 2:22605 
NATUR GAS/ENERGY D ni 


ee Sr eee in the demand (are low 
yen da high presure veel tl of interest), 2:21680 
NA L GAS, GS 
Long-term natural gas issues. Hearings before the Subcommittee 
on Energy and Power of the Committee on Interstate and 
Foreign House of Representatives, Ninety-Fourth 
Congress, First and Second Sessions on the availability of 
natural gas supplies to meet the winter demands and s that 
regulatory agencies can or should be taking to see that t 
ne are met (Gas shortages and regulatory actions to meet 
oe 2:22657 
NATURAL GAS/PROCESSING 
Method for pone natural gas (Patent; Natural - containing 
Coz and water vapor processed for ethane), 2:21 
Physical-chemical treatment of sour gas plant process waste 
waters, 2:21671 
NATURAL GAS/PRODUCTION 
Geology, reserves, and production characteristics of the Devonian 
shale in southwestern West Virginia, 2:21658 (MERC/SP-76/2) 
— and oil and gas occurrence in the Devonian shales: 
ern West Virginia, 2:21666 (MERC/SP-76/2) 
NATURAL GAS/SAMPLING 
Development and technical features of an appliance for 
continuous sampling from HP gas lines, ¥ 1681 
Operational e: — with automatic gas sampling from HP gas 
lines, 2:2168 
NATURAL GAS/STORAGE 
Oil and gas storage in subsurface formations, 2:21654 
NATURAL GAS 
Classic metallurgy or direct reduction with gas, 2:21670 
NATURAL pete ITS 
Stratigraphy trology of the Devonian “brown” shale in 
West Virgi :21657 (MERC/SP-76/2) 
NATURAL AS DEPOSITS/ACOUSTIC TESTING 
——_ of pressure transient tests in oil/or gas formations, 
2:2162 
NATURAL GAS DEPOSITS/EVALUATION 
x - ‘eee from fractured reservoirs, 2:21655 (MERC/ 
NATURAL GAS ried co tegen LOGGING 


Density r SASh- of oil — 2:21622 
NATURA. GAS EPOSt 
Geology, reserves, and production 32 of the Devonian 


shale in southwestern West Virginia, 2:21658 (MERC/ SP76/2) 
Geology and oil and gas occurrence in the Devonian shales: 
West Virginia, 2:21666 (MERC/SP-76/2) 
NATURAL GAS DEPOSITS/MAPS 
Geologic map and coal and oil resources of the Canaan Creek 
‘Quadrangle Garfield County, Utah, 2:21568 
NA L GAS DEPOSITS/OFFSHORE OPERATIONS 
Coastal effects of offshore energy poe sh an emg of - og 
ystems, deep water ports, and nuc wer plants oO} e 
pa, of New Jersey and Delaware, 2: 37654. 
NATURAL GAS DEPOSITS/PROSPECTING 
Remote sensing fracture study: Western Virginia and southeastern 
Kentucky, 2:21659 (MERC/SP-76/2) 
NATURAL GAS DEPOSITS/SIMULATION 
ts of treatment of input data — numerical reservoir 
simulation from practical ex; , 2:21626 
NATURAL GAS DEPOSITS. LL LOGGIN 
Fracture investi of the Devonian shale usi "ado 
ing techniques, 2:21662 (MERC/SP-76/2) 
D BUTION SYSTEMS/LOAD 
MANAGEMENT 
Gas supply = demand equalization in South Bavaria and Munich 
1 


Peak-shaving in natural supply: ved oud pressure and high 
tanks still needed, 2:2 


NATURAL Gas DISTRIBUTION ‘SYSTEMS/ 
TRANSPORTATION SYSTEMS 


ae systems for natural gas drilling and transmission lines, 
NATURAL GAS FIELDS/GEOCHEMISTRY 
New fw | shale and equivalent strata in Indiana, 2:21687 
(MERC/SP-76/2) 





NATURAL GAS FIELDS/GEOLOGY 


NATURAL GAS FIELDS/GEOLOGY 
bec lowlands: overview and hydrocarbon potential, 2:21621 
(MERC/SP-76/2) 
NATURAL GAS INDUSTRY/CHARGES 
Electric and gas utility rate and fuel adjustment clause increases, 
1975. Prepared for the Subcommittee on Intergovernmental 
Relations and the Subcommittee on Reports, Accounting, and 
Management of the Committee on Government rations, 
United States Senate by the Economics Division, Congressional 
Research Service, Library of Con 2:22611 
NATURAL GAS INDUSTRY/GO POLICIES 
Role of natural gas within the framework of the energy policies of 
the Federal Republic of Germany, 2:22659 
NATURAL GAS USTRY/RESEARCH PROGRAMS 
Research and development, 1976 (American Gas Association), 


2:22656 
NATURAL GAS INDUSTRY/SOCIO-ECONOMIC FACTORS 
Coastal energy impact —- qualifications for state and local 
overnments, 2:2261 
NA L GAS INDUSTRY/TRADE 
Questions concerning the natural gas industry in the Federal 
a gw — Germany from a national and international point of 
view. 
NATURAL GAS PROCESSING PLANTS/WASTE PROCESSING 
Physical-chemical treatment of sour gas plant process waste 
waters, 2:21671 
NATURAL GAS PROCESSING PLANTS/WASTE WATER 
Physical-chemical treatment of sour gas plant process waste 
waters, 2:21671 
NATURAL GAS WELLS/DRAWDOWN 
Use of pressure, pressure-squared or pseudo-pressure in the 
— of transient pressure drawdown data from gas wells, 
NATURAL GAS WELLS/ENVIRONMENTAL EFFECTS 
Proceedings of a workshop on environmental oceanography of the 
Gulf of Mexico, College Station, Texas, 15-16 March 1976 
(Impact of gas and oil industries), 2:23324 (ORO-5017-1) 
NATURAL GAS WELLS/EXPLOSIVE STIMULATION 
Rio Blanco massive hydraulic fracture: project definition, 2:21675 
(TID-27210) 
Rio Blanco massive hydraulic fracture. Phase II. Organization, 
2:21676 (TID-27216) 
NATURAL GAS WELLS/PERMEABILITY 
Rio Blanco massive hydraulic fracture: project definition, 2:21675 
(TID-27210) 
NATURAL GAS WELLS/PRODUCTIVITY 
MER (maximum efficient rate) definitions and calculations using a 
as-water reservoir model, 2:21665 (LA-6533-MS) 
NATURAL GAS WELLS/WELL STIMULATION 
= in situ stress on induced fractures, 2:21631 (MERC/SP- 


) 
Phase I report, 2:21672 (BERC-0033-2) 
reed) unit MHF experiments. Final report, 2:21673 (BERC/RI- 
Rio Blanco massive hydraulic fracture: project definition, 2:21675 
(TID-27210) 
Rio Blanco massive hydraulic fracture. Phase II. Organization, 
2:21676 (TID-27216) 
Stimulation of the Devonian shale, 2:21674 (MERC/SP-76/2) 
NEODYMIUM/MASS SPECTROSCOPY 


Rare earth element analysis by isotope dilution, 2:22998 
NEODYMIUM/SEPARATION PROCESSES 
tion of some burn-up monitors from the UO2-Al nuclear 
uel, 2:21782 
NEODYMIUM 148/EXTRACTION CHROMATOGRAPHY 
— in destructive determination of reactor fuel burnup, 
* 


NEODYMIUM 148/ION EXCHANGE CHROMATOGRAPHY 

— in destructive determination of reactor fuel burnup, 
NEODYMIUM LASERS/BEAM EXTRACTION 

— of extraction of radiation from a laser resonator, 
NEODYMIUM LASERS/DATA ACQUISITION SYSTEMS 

ae vate 7 uisition system for fusion diagnostics on the ARGUS 

laser, 2:23828 (UCRL-78435) 
NEO DYMIUM cp omen tea GY STORAGE 
nergy storage options for Shiva upgrade, = 23108 (UCRL-7878 

NEOD TUM LASERS/MODE LOCKIN' LOCKIN ” 

Nd:YAG cw ring laser with longitudinal dl locking, 2:23114 
yet eee LASERS/OPERATION 

Laser Fusion Facility, 2:23103 (UCRL-78438) 

NEO 'YYMIUM LASERS/OPTICAL SYSTEMS 

Argus Laser Fusion Facility, 2:23103 (UCRL-78438) 

In pursuit of fusion; ARGUS laser system at Livermore, 2:23839 

CRL-78634) 

NEODYMIUM LASERS/PERFORMANCE 

Formation, by penetrating radiation, of absorbing layers in the 

optical medium of a neodymium laser, 2:23127 
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NEODYMIUM LASERS/SPECIFICATIONS 
— laser system for fusion experiments, 2:23104 (UCRL- 
NEOD NITRATES/SOLUTION HEAT 
Heats of dilution of some aqueous rare earth electrolyte solutions 
at 25°C. 2. Rare earth nitrates (From dilute solutions to 
saturation), 2:23027 
NEODYM NITRATES/THERMODYNAMIC 
PROPERTIES 
Heats of dilution of some aqueous rare earth electrolyte solutions 
at 25°C. 2. Rare earth nitrates (From dilute solutions to 
saturation), 2:23027 
NEON/ION-ATOM COLLISIONS 
Cross sections for atomic K-shell ionization by ion impact in the 


single- le Glauber approximation, 2:23440 
NEON ISOELECTRONIC MS 


ee eee oe of ames ions: Outer p subshells of the noble-gas 
lectronic sequence, 2:23424 
NEON/PHOTOIONIZATION 
Multiconfiguration Hartree-Fock calculation of photoionization 
cross sections of the rare gases, 2:23432 
Photoionization of — ions: Outer p subshells of the noble-gas 
isoelectronic sequence, 2:23424 
NEON IONS/ION-ATOM COLLISIONS 
Total charge-transfer cross sections for H*, H2 *, Hs * He*, N*, 
Nz *, Ne*, Ar*, Kr*, and Xe* incident on Cs 0 to 160 KeV 
sencateniiaal breaku ), 2: 23439 
PE my earl 


Neon sees aie by us diffi pean mg in the 

wa flow regime with regular geometries, 2:21891 (K-GD- 
NEOPLASMS 
See also LEUKEMIA 
NEOPLASMS/CHROMOSOMAL ABERRATIONS 

Significance of nonrandom chromosomal jae in 
myeloproliferative disorders, 2:23363 (CONF-760960-1) 

NEOPLA MS/DIAGNOSTIC TECHNIQUES 

Biological effects of radiation and related biochemical and 
physical studies. Proposal 3. era studies in cancer with 
radioactive isotopes. Pro, rt, October 1, 1975- 

tember 30, 1976, 2:23 7 (CO0-3521.6) 

Medical and Health Sciences Division research report 1975-1976 
(Effect of irradiation and chemical environmental pollutants on 
immune system of mammals; lipid metabolism; 
radiopharmaceutical testing for tumor localization; and 
radiation emergency assistance center), 2:23396 (ORAU-128) 

NEOPLASMS/RADIOINDUCTION 
Influence of a chronic environmental stress on radiation 


aa. 2:23400 
NEOPLASMS/RADIOISOTOPE SCANNING 
Metabolic and improved organ scan studies. II. Nitrogen-13 
labeled compounds used as in-vivo probes for enzyme therap 
and as tumor localizing and organ imaging agents, 2:23351 
(COO-3521-6) 
Cason aan - radi “ | Proceedings of the 
puter applications in radiation oncology. ° 
fifth international conference on the use of computers in 
radiation Book held in Hanover, New Hampshire, August 18- 
23, 1974 (Book), 2:23387 
ONIC STRUCTURE 
Electronic structure of the - — (Review, hyperfine 
measurements, ma mena, isomer shift, paramagnetic 
relaxation), 2:2286 (CONF. 760938-5) 
NEPTUNIUM/ENERGY LEVELS 
bi —_— of the spectrum of neutral neptunium (Np I) , 
NEPTUNIUM/HYPERFINE STRUCTURE 
= —— of the spectrum of neutral neptunium (Np I) , 
NEPTUNIUM/SEPARATION PROCESSES 
Method of purification of solutions containing plutonium and/or 
— by plutonium and/or neptunium separation (Patent), 


NEPTUNIUM/X-RAY FLUORESCENCE pr mega 
Concentration of U and Np from Pu and Pu alloys 
determination by x-ray fluorescence, 2:22988 TAN UR: 76-1723) 
NEPTUNIUM 237, IATION HAZARDS 
Tokamak actinide burner —_, 2:23739 (CONF-760733-) 
NEPTUNIUM ALLO’ ONIC STRUCTURE 
Electronic structure of the a actinides (Review, hyperfine 
measurements, ee pt - nomena, isomer shift, 
relaxation), 2:22861 (CONF-760938-5) 
NEPTUNIUM ALLOYS/MAGNETIC PROPERTIES 
a of actinide Laves phases, 2:22862 (CONF- 


NEPTUNIUM COMPOUNDS/ELECTRONIC STRUCTURE 
ae n= my er he it actinides (Review, hyperfine 
isomer 


on capes shift, paramagnetic 
slenatieals 2:2286 (CONF. 7609383) 
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a Boy eae OXIDES/VAPOR PLATING 
enfGONE I ition of large area NpO2 and UO: deposits, 2:22903 


-761055-1) 
/MEMBRANE S eerees 
modification of nerve 


Electro-optic spectrosco chemical 
vars une a, 2: 5366 (LI (LBL-5550) 
NN vet san tudy of fossil fuel 
et energy an ener ce study o 
13602 P-21 
Net energy anal _ 
resources, 2:22602 
euaaenal Pot its solution, 2.22665 ( 
ener, em or part of is its a roe 
RLANDS/RADIOACTIVE WASTE DISPOSAL 
Geologic isolation of radioactive wastes in the Federal Republic 
2: a 808 (CONF- 760701-) 
See NER VE CELLS 
High efficiency neutral beams for reactors and advanced 
experiments, 2:23641 (UCRL-78623) 
SIMULATION 
Computer simulation of the creation of a transient, hae 
INTERA 
See also ANTINEUTRINO-N' UCLEON INTERACTIONS 
NEUTRINO-PROTON INTERACTIONS 


w (biference of ene! pa, hd and energy input.) 
resources, 2: 
NET ENERGY /POSSIL FUELS 
(NP-2 
NET ENERGY/PO GENERATION 
ORL 78500) 
Treaty of Almelo, 2:21868 
of y and the respective program of the Netherlands, 
NEUTRAL ATOM BEAM INJECTION 
NE L ATOM BEAM INJECTION/PLASMA 
lasma by convergent neutral hone a 23691 (UC 130085) 
NEUTRINO-NU IN CTIO 
NEUTRINO-NUCLEON INTERACTIONS/CHARGED 
CURRENTS 


a production in neutrino and antineutrino reactions, 

:2 

NEUTRINO-NUCLEON INTERACTIONS/CHARGED- 
CURRENT INTERACTIONS 


Neutral-current constraint and gauge models (Cross sections, 
. model, iat models), 2:23522 
NE INO-NUCLEON I ACTIO INS/CROSS SECTIONS 
Topics in gauge theories of weak interactions: hyperon production 
by charged and neutral ——— a the neutral heavy lepton 
decay L® yields v/sub 1/y, 2:23497 
NEUTRINO-NUCLEON I RACTIONS/INCLUSIVE 
INTERACTIONS 
Neutral-current constraint and gauge modeis Boe sections, 
uark model, NUCLEON INTERACT! Son :23522 
NE INO-NU 
CURRENT INTERACTI 
Neutral-current constraint pee’ gauge models (Cross sections, 
uark model, , SU@)XUC) guage — 2:23522 
NE NO-NUCLEON I RACTIONS/WEAK 
CURRENTS 


—— production in neutrino and antineutrino reactions, 


NEUTRINO-PROTON INTERACTIONS 
See also ANTINEUTRINO-PROTON INTERACTIONS 
NEUTRINO-PROTON INTERACTIONS/ELASTIC 
SCATTERING 
Elastic neutrino-proton scattering (Differential cross sections, 
larization helicity), 2:23498 
ON BEAMS/POLARIZED BEAMS 
~— ~ 4 — in polarised neutrons, 2:23605 (CONF- 
NEUTRON BEAMS/USES 
Recent developments in polarised neutrons, 2:23605 (CONF- 
760601-P2) 
NEUTRON CAPTURE 
See NEUTRON BEAMS 
NEUTRON DETECTION/HE-3 COUNTERS 
Monte Carlo efficiency predictions for a portable *He neutron 
detector, 2:23200 cat 32131 RL-52151 
PROPORTIONAL 


NEUTRON DETECTION/MUL 
CHAMBERS 
Modular device for the detection of neutrons (Patent), 2:23206 
NEUTRON DETECTORS 
See also ACTIVATION DETECTORS 
FISSION CHAMBERS 
HE-3 COUNTERS 
SELF-POWERED NEUTRON DETECTORS 
Survey of detection s and electronics for I.L.L. 


ystems and 
ts, 2:23194 (CONF-760601-P2) 
NEUTRON DIFFUSION EQUATION/FINITE ELEMENT 


Pies ais method in computation of the neutron distribution 
in reactor systems, 2:22362 (INIS-mf-3186) 


NEUTRON TEMPERATURE 


NEUTRON DIFFUSION EQUATION/ONE-DIMENSIONAL 
CALCULATIONS 


transport code for one-group problems in plane 
, 2:22359 ANL. AMD-TM- 39) r 
NE ON EUTRON DIFFUSI IN EQUATION/TWO-DIMENSIONAL 


Be = = the finite element eggccesention of two- 
diffusion a :22381 


See me ALBEDO-NEUTRON DOSEMETERS 
NEUTRON DOSIMETRY/KERMA 
Neutron kerma factors for H, C, N, O, and tissue in the energy 
of 20 to 70 MeV, 2:23606 (ORNL/TM-5702) 
NE ON DOSIMETRY/THERMOLUMINESCENT 
DOSEMETERS 


mee orc study of the s; pan dependence of an albedo-type 
tron dosimeter, 2:23210 
NEUTRON MONITORS/DESIGN 


Fast-neutron detector for use as a criticality monitor, 2:23202 


Ne 192) 
IN MULTIPLIER FACILITY 


See SUBCRITICAL a 
NEUTRON RADIOGRAP 
me. ye =, 7.’ sped Bono -irradiation examination, 2:22467 


Nena ev neutron resonance parameters of zirconium-91 
(Transmission and capture cross sections), 2:23577 
keV neutron resonance capture in barium-137, 2:23573 
Measurement of 4 — — cross es 
y evelopment program), 
(WAPD-TM1299) 
Neutron-capture cross sections for '**0s and '*70s and the age of 
the universe, 2:23581 
Neutron total and capture cross sections of * ®Zr, 2: 4 
Nuclear and radiochemical techniques in chemical anal 
— report, June 1, 1975-July 31, 1976, 2:23559 (COO-3126- 


Niclear levels in '*' Dy by the (d, p), (d, t), and (n, y) reactions, 
NEUTRON REACTIONS/CROSS SECTIONS 
Integrated system for production of neutronics and photonics 
culational constants. Supplemental neutron-induced 
interactions (Z < 35): graphical, experimental data (61,671 data 
points), 2:23575 (UCRL-50400(Vol 1.8)(Rev.1)(Pt.B)) 
Integrated system for production of neutronics and photonics 
culational constants. Neutron-induced interactions: 
bibliography of experimental data, 2:23543 (UCRL- 
50400CV ol.2(Rev.2)) 
NEUTRON REACTIONS/FAST FISSION 
Measurement of near-equilibrium delayed neutron spectra from 
fast fission (10 MeV), 2:23591 
Search for correlation between mass and angular distributions of 
fi ents in the reaction 7**Ra(n,f), 2:23592 
NE ON REACTIONS/INDEXES 
Integrated system for production of neutronics and photonics 
Hiography of experimental data, 223543 (UCRL- 
bibliography o — ta, - 
S04000V o1.2)(Rev.2)) 
In ted system for production of neutronics and photonics 
culational constants. Neutron-induced interactions: index of 
ex tal data, 2:23544 (UCRL-50400(Vol.3)(Rev.2)) 
NE ON REACTIONS/SCATTERING AMPLITUDES 
Polarized neutrons and polarized nuclear targets, 2:23542 (CONF- 
760601-P2) 
NEUTRON REACTIONS/TOTAL CROSS SECTIONS 
292.4-eV neutron resonance parameters of zirconium-91 
(Transmission and capture cross sections), 2:23577 
NEUTRON SOURCES 
(Excludes reactors even when used as neutron sources.) 
NEUTRON SOURCES/BEAM TRANSPORT 
Ion source and accelerator development for the LLL 14-MeV 
neutron source facility, 2:23178 (UCRL-78299) 
NEUTRON SOURCES/DESIGN 
Deuteron linac for a high-intensity neutron source, 2:23171 (LBL- 


5380) 
NEUTRON SOURCES/ION SOURCES 
Ion source and accelerator development for the LLL 14-MeV 
neutron source facility, 2:23178 (UCRL-78299) 
NEUTRON SOURCES/LINEAR ACCELERATO 
Ion source and accelerator development for the LLL 14-MeV 
neutron source facility, 2:23178 (UCRL-78299) 
NEUTRON SPECTRO / TRANSFER FUNCTIONS 
Determination of the transfer matrix of a scintillation spectrometer 
for neutrons and deconvolution of neutron spectra 13 
iquid scintillator), 2:23213 (UCRL-Trans-11195) 
ON TEMPERATURE 
Nuclear and radiochemical techniques in chemical anal 
Progress report, June 1, 1975-July 31, 1976 (Lota) 2 as 
neutron temperature monitor), 2: 23559 (COO-3126-36) 





NEUTRON TRANSPORT/INELASTIC SCATTERING 


NEUTRON TRANSPORT/INELASTIC SCATTERING 
Dynamics of simple fluids, 2:23448 (CONF-760601-P2) 
Low-momenturm-transfer neutron scattering from liquid *He at T 

= 4.2K and P = 2.5MPa, 2:23456 (CONF-760601- 
Neutron — study of pe excitations in liquid 
helium-3, 2:23453 (CONF-76060 

NEUTRON RANSPORT/SMALL ANGLE SCATTERING 
Neutron small-angle ye | experimental techniques and 

renaiens aaa 2:23604 (CONF-760601-P2) 
TRANSPORT THEORY 
One-group criticality problem of an infinite, rectangular 
wie using the S/sub N/-method, 2:22375 


See also FAST NEUTRONS 
THERMAL NEUTRONS 
NEUTRONS/COHERENT SCATTERING 
Perfect crystal neutron interferometer: a tool for novel and precise 
measurement, 2:22813 (CONF-760601-P2) 
NEUTRONS/COUPLING CONSTANTS 
(Tdn) and (Td*n) coupling constants for local potentials (Faddeev 
uations), 2:23546 
NE ONS/ELECTRIC DIPOLE MOMENTS 
— for an electric dipole moment of the neutron (Upper limit), 
NEUTRONS/INTERFEROMETRY 
Neutron interferometry, 2:23626 (CONF-760601-P2) 
NEUTRONS/POLARIZABILITY 
Polarizabilities of nucleons, 2:23468 
NEUTRONS/SCATTERING 
Measurement of neutron birefringence in magnetic structures, 
2:22811 (CONF-760601-P2) 
NEVADA TEST SITE/GEOLOGIC STRUCTURES 
Constitutive modeling of Climax Stock granodiorite under 
compressive loading (Rock samples from Nevada Test site), 
2:23418 (UCID-17246) 
NEVADA TEST SITE/GRANODIORITES 
Constitutive modeling of Climax Stock granodiorite under 
compressive loading (Rock samples from Nevada Test site), 
2:23418 (UCID-17246 
NEW JERSEY/DEEP WATER OIL TERMINALS 
Coastal effects of offshore energy systems: an assessment of oil and 
gas systems, deep water ports, and nuclear power plants off the 
coast of New Jersey and Delaware, 2:22654 
NEW JERSEY/OFFSHORE NUCLEAR POWER PLANTS 
Coastal effects of offshore energy systems: an assessment of oil and 
gas systems, deep water ports, and nuclear power plants off the 
coast of New Jersey and Delaware, 2:22654 
NEW JERSEY /OFFSHORE OPERATIONS 
Coastal effects of offshore energy systems: an assessment of oil and 
gas systems, deep water ports, and nuclear power plants off the 
coast of New Jersey and Delaware, 2:22654 
NEW MEXICO/HUMAN POPULATIONS 
Cesium-137 whole-body content in a normal New Mexico 
population, 2:23402 (LA-UR-76-2097) 
NEW MEXICO/SEISMOLOGY 
LASL seismic programs in the vicinity of Los Alamos, New 
Mexico, 2:23414 (LA-6406-MS) 
NEW MEXICO/URANIUM DEPOSITS 
Position of uraninite and/or coffinite accumulations to the 
venir ane yrite interface in sandstone-type deposits, 2:21700 
/ENERGY CONSERVATION 
aed oat energy usage on Long Island from 1975 to 1995: the 
opportunities to reduce peak electrical demands and energy 
consumption by energy conservation, solar energy, wind 
energy, and total energy systems, 2:22633 (NP-21332) 
NEW YORK CITY/ENERGY CONSUMPTION 
Analysis of energy usage on Long Island from 1975 to 1995: the 
opportunities to reduce peak electrical demands and energy 
consumption by energy conservation, solar energy, wind 
energy, and total a systems, 2:22633 (NP-21332) 
CKEL/ABSORPTION SPECTRA 


Transients and specific rates of some reactions of the solvated 
electron with inorganic ions in liquid a investigated by 
nanosecond pulse radiolysis at 23°C, 2:230: 

NICKEL/ABSORPTION SPECTROSCOPY 

Atomic absorption spectrophotometry of air filter paper tape 

samples, 2:22999 
NICKEL/CHEMICAL REACTION KINETICS 

Preexponential factors in surface reactions, 2:23033 

Transients and specific rates of some reactions of the solvated 
electron with inorganic ions in liquid ammonia investigated by 
nanosecond pulse radiolysis at 23°C, 2:23059 

NICKEL/CORROSION 

Corrosion, stress corrosion cracking, and electrochemistry of the 

iron and nickel base alloys in caustic environments. Progress 
rt, 1 March 1976-28 February 1977, 2:22879 (COO-2421-03) 
NICKEL/MAGNETIC PROPERTIES 

Magnetic excitations in itinerant electron systems, 2:22851 

(CONF-760601-P2) 
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NICKEL/PHYSICAL RADIATION EFFECTS 
Point defect interactions and growth of dislocation loops, 2:22891 
(CONF-761027-7) 
ICKEL/THERMODYNAMIC PROPERTIES 
Transients and ific rates of some reactions of the solvated 
electron with inorganic ions in liquid ammonia investigated by 
nanosecond aed radiolysis at 23°C, 2:23059 
NICKEL/X-RA IORESCENCE ANALYSIS 
Advantages of x-ray fluorescence analysis for trace elements in 
silicate rocks, 2:22992 
NICKEL 58/CHARGE DISTRIBUTION 
Variation of the charge density of nuclei to which neutrons are 
added, 2:23560 
NICKEL 58/NUCLEAR RADII 
Variation of the charge density of nuclei to which neutrons are 
added, 2:23560 
NICKEL 60 TARGET/CARBON 13 REACTIONS 
Nuclear and Coulomb — in heavy-ion elastic and 
transfer reactions, 2:2356 
NICKEL ALLOYS 
See also ALLOY-A-286 
CHROMIUM-NICKEL STEELS 
HAYNES ALLOYS 
INCOLOY ALLOYS 
NICKEL BASE ALLOYS 
NICKEL ALLOYS/MAGNETIC MOMENTS 
Polarized neutron study of ferromagnetic Ni-Cu alloys: Evidence 
for a magnetic environment effect (19.8, 29.6, and 52.5 at % Cu 
at 4.2K), 2:22877 
NICKEL ALLOYS/MAGNETIC SUSCEPTIBILITY 
Generalised susceptibility of Mnz3 Nie7, 2:22856 (CONF-760601- 


P2) 
NICKEL ALLOYS/NEUTRON DIFFRACTION 
Polarized neutron study of ferromagnetic Ni-Cu alloys: Evidence 
for a magnetic environment effect (19.8, 29.6, and 52.5 at % Cu 
at 4.2K), 2:22877 
NICKEL ALLOYS/PHASE DIAGRAMS 
He solubility, diffusion in Li; extraction of T from molten Li; P-C- 
T of LasNi-D, 2:22850 (CONF-750989-P3) 
NICKEL ALLOYS/PHASE TRANSFORMATIONS 
Optical diffraction from lattice images of alloys, 2:22822 
NICKEL ALLOYS/PHYSICAL RADIATION EFFECTS 
Effect of metallurgical variables on void swelling, 2:22888 
(CONF-75 1164-5) 
NICKEL ALLOYS/PRECIPITATION HARDENING 
Effect of particle size distributions on the CRSS of aged Ni-Al 


Ss 
See also INCONEL ALLOYS 


MONEL 
NICKEL BASE ALLOYS/CORROSION 
Program to discover materials suitable for service under hostile 
conditions obtaining in equipment for the gasification of coal 
and other solid fuels. Quarterly progress report, April 1, 1976- 
June 30, 1976, 2:21535 (FE-1784-18) 
NICKEL BASE ALLOYS/MAGNETIC PROPERTIES 
Elementary excitations in some 3d metal alloys, 2:22855 (CONF- 
760601-P2) 
NICKEL BASE ALLOYS/MECHANICAL PROPERTIES 
Effects of test temperature, strain rate, and thermal exposure on 
the tensile Fe ap Hah of Alloy =. z 22832 (HEDL-TME-76-62) 
NICKEL COMP C STRUCTURE 
Concerning the thermochromic ecm ae me of copper(II) and 
nickel(I -—} lexes of N,N-diethylethylenediamine, 2:23029 
NICKEL COMPL /ENERGY-LEVEL TRANSITIONS 
Concerning the thermochromic mechanism of copper(II) and 
nickel(II) complexes of N,N-diethylethylenediamine, 2:23029 
NICKEL COMPO /CATALYTIC EFFECTS 
Hydrogenation of cyclohexene catalyzed by first row transition 
metal stearates, 2:23045 
NICKEL FLUORIDES/SPIN WAVES 
Dynamics of the onedimensional ferromagnetic chain system 
CsNiFs, 2:22926 (CONF-760601-P2 
NICKEL ISOTOPES/PION REACTIONS 
Dramatic nuclear structure effects in (77,7N) reactions, 2:23554 
NICKEL OXIDES/CATALYTIC EFFECTS 
Process for preparing cracked gases by catalytic cracking of 
hydrocarbons with a C-number of C2 to Cso, 2:21639 
NICOTIANA/HYBRIDIZA TION 
Genetic engineering with tobacco protoplasts (Hybridization by 
fusion of leaf eee. 2:23342 (BNL-21928) 
NIOBIUM/ELECTRO LATING 
Method for the electrolytic copper-plating of niobium (Patent), 
2:22803 
NIOBIUM/EMISSIVITY 
venta emissivities of molten refractory metals (0.65), 2:22873 
IBIUM/PERMEABILITY 


Permeation and gettering of hydrogen isotopes for CTR 
applications, e 23853 (SLL-74-0003) 
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ep me epi HARD! 
and mechanical 
, 2:22845 
TING 
Method of producing a conductor, in particular for 
superconducting cables, consisting of niobium and copper and, 
: ceomenry. other metals with normal conduction (Patent), 
NIOBIUM treet SPIN ge 


High-spin three-q ie states of **Nb populated in the beta 
Bate , 8M re m/, 2:23572 


“— also INCONEL 600 
NIOBIUM BASE ALLOYS 
NIOBIUM ALLOYS/CRYSTAL GROWTH 
Applications of microdynamics and lattice mechanics to problems 
in plastic flow and fracture. wary January 1, 1976- 
December 31, 1976, 2:22831 ( ade] 
NIOBIUM ALLOYS/CRYSTAL STR 
Effect of pressure on the superconduct 
Nbi2AlsGe, 2:22824 (UCRL-Trans-15 
NIOBIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
tion of the damage-energy cross section of 14-MeV 
neutrons from critical-property changes in irradiated NbsSn, 
2:22886 (BNL-21953) 
Use of state variables in the description of irradiation creep and 
deformation of metals, 2:22894 Spa ay, 
NIOBIUM ALLOYS/TRANSITIO th nee 
Effect of pressure on the su; ‘eon of 
Nbi2AlsGe, 2:22824 ree 
NIOBIUM BASE ALLO INDUCTIVITY 
— y gap and heat transfer mechan east or hry in S aeeaedinion with 
ee ee tion, 2:22869 
NIOBI AS ‘ALLOYS/ENERGY GAP 
Energy gap and heat er a in superconductors with 
impurity concentration, 2:22869 
NIOB AS ALLOYS/FABRICATION 
Comparative cost study of the processes for preteens 3 - ad 
tin (NbsSn) pa tapes for their applica 
power transmission lines. Final report, 2:22801 (ERDA-T6/ 160) 
Research and oot ret (Nhe efforts relative to supercon: ssf) 


materials. Final n ), 2: 22800 (CON (CONS/255 
NIOBIUM BASE ALL OYS/GUENCHING 


Effect of quenching from the liquid state on the superconducting 
pues perties and structure of the alloys Nb-Ga Nbs(Ge.Al.- 
:22810 (UCRL-Trans-1532) 
NIOBIUM BASE ALLOYS/THERMAL CONDUCTIVITY 
Energy gap and heat transfer mechanisms in superconductors with 
high impurity concentration, 2:22869 
NIOB ASE ALLOYS/TRANSITION TEMPERATURE 
Effect of quenching from the liquid state on the su ucting 
po erties and structure of the alloys Nb-Ga Nbs(Ge,Al), 
:22810 (UCRL-Trans-1532) 
NIOBIUM HYDRIDES 
Progress in neutron monochromator development at the Institut 
Laue-Langevin, 2:22934 (CONF-760601- 
NIOBIUM S IES/CRYSTAL STRUCTURE 
Pressure effect on the charge-density-wave formation in 2H-NbSez 
= correlation between structural instabilities and 
rconductivity in unstable solids, 2:22876 
NioBIUM SELENIDES/SUPERCONDUCTIVITY 
Pressure effect on the charge-density-wave formation in 2H-NbSez 
= correlation between structural instabilities and 
rconductivity in unstable solids, 2:22876 
:ATES/ ABUNDANCE 
Estimated relative abundance of chlorine nitrate among 
stratospheric chlorine compounds, 2:23271 
NITRA /CRYSTAL STRUCTURE 
Unusual hydrogen bonds. A neutron diffraction study of the 
hydrogen dinitrate ion, (O2NO.H.ONO:)”, in cesium hydrogen 
dinitrate, 2:23032 
NITRATES/INTERATOMIC FORCES 
Unusual hydrogen bonds. A neutron diffraction study of the 
hydrogen dinitrate ion, (O02 NO.H.ONO:)~, in cesium hydrogen 
dinitrate, 2:23032 
NITRIC OXIDE/CHEMICAL REACTION YIELD 
Formation of soot and nitric oxide in the flames of an oil 
tion burner, 2:23067 


See also TTF-TCNQ 
™Diflsional creep of ‘ 

Diffusional multicom it systems. report, 
February 1, 1976-January 31, 1 ad pression Gndentation} 
me 22942 (COO-2296-14 

ee ve eee 
Process for —— of 2,2'4,4'6,6’-hexanitrostilbene, 
2: 23043 ( (SA '6-6033) 
NITROGEN/ACTIVATION ANALYSIS 

Determination of nitrogen, fluorine, sulfur, and lead in petroleum 

products by y photon and charged particle activation, 2:21652 


equation of state in some metals 


ing transition of 


Trans 1530) 


NORTH CAROLINA/GEOCHEMICAL SURVEYS 


NITROGEN/ATOM-MOLECULE COLLISIONS 

Effect of partial wave parameter identification on IOS 

pe integral cross sections for rotationally inelastic 

NITROGEN/NEUTRON DOSIMETRY 

Neutron kerma factors for H, C, N, O, and tissue in the energy 

of 20 > 70 MeV, 2:23606 (ORNL/TM-5702) 

NITROGEN/USES 

aaa of a concealed mine fire by inertization with nitrogen, 


NITROGEN 13/TISSUE DISTRIBUTION 
Metabolic and improved organ scan studies. II. Nitrogen-13 
— a used - in-vivo probes for nag teed 
as tumor izing and organ imaging agents, 2:23351 
(COO-3521-6) ge: > 
Metabolic and improved organ scan studies. III. *N-ammonia 
sso studies in hepatic encephalopathy, 2:23352 (COO- 
NITROGEN 15/ISOTOPE SEPARATION 
Nitrogen-15 enrichment and its oe use in advanced LMFBR 
mixed-nitride fuels, 2: = Fe eed Saree 5621) 
NITROGEN 15 REACTION SCATTERING 
Optical-model potential in ateanidbanete reactions 
induced by heavy ions, 2:23564 
NITROGEN is REACTIONS/STRIPPING 
a or atm yng tential in single-nucleon-transfer reactions 
induced b a ions, 2:23564 
NITROGEN FIXA ON/PHOTOSYNTHESIS 
Long-range concepts: applications of meee yo hydrogen 
roduction and nitrogen fixation research, 2:21929 
NITROGEN IONS/ION-ATOM COLLISIONS 
Total char, e-transfer cross sections for H*, Hz *, Hs * He*, N*, 
Nz *, Ne*, Ar*, Kr*, and Xe* incident on Cs (30 to 160 KeV 


= breakup), 2: 2:23439 nae — 


Isotope separation using the effect of resonant microwaves on the 
rate of triplet state photochemistry in solids, 2:23038 
NITROGEN OXIDES EERAL TEST PROCEDURE 
= monitoring requirements: receipt of application and 
pproval of alternative monitoring fe 2:23270 
NITRC EN OXIDES/INTERATOM 
Intermolecular potential surfaces ee electron gas methods. II. 
Angle and distance dependence of the A’ and A’ Ar-NO(X ?Pi) 
interactions, 2:23425 
NITROGEN OXIDES/REMOVAL 
Reduction catalyst to separate nitrogen oxides from off-gases 
(Patent), 2:23006 
NITROMETHANE/COMBUSTION PROPERTIES 
"Comparative study of fuel-air Otto cycle for five different fuels, 
2:21939 
NOBLE GASES 
See RARE GASES 
NOISE/GOVERNMENT POLICIES 
Proposed regulations submitted by the Environmental Protection 
Agency to the FAA: moise abatement minimum altitudes for 
turbojet-powered airplanes in terminal areas; turbojet-powered 
airplanes. Decision not to prescribe requlations: delayed landing 
flap procedure, 2:23283 
NOIS ILLUTION REGULATIONS 
Proposed regulations submitted by the Environmental Protection 
Agency to the FAA: moise abatement minimum altitudes for 
turbojet-powered airplanes in terminal areas; turbojet-powered 
airplanes. Decision not to prescribe requlations: delayed landing 


rocedure, 2:23283 
NOISESTAND ANDARDS 
rule making: aircraft noise measurement and evaluation 


ifications, 2:23282 
IESTRUCTIVE ANALYSIS 

ae safeguards research with the LASL 3.75-MV Van de 
Graaff accelerator, 2:21873 (LA-UR-76-2349) 

Some techniques and instruments developed in Bulgaria for the 
non-destructive analysis of nuclear materials (Beta reflection, x- 
ray fluorescence, ‘y spectroscopy, and neutron coincidence 
counting), 2:22979 

NOND UCTIVE ANALYSIS/ERRORS 

Nondestructive assay measurements can be traceable, 2:21875 

NON-EQUILIBRIUM PLASMA/B LUNG 
peepee OY in a nonequilibrium plasma, 2:23693 
NORTH 
See also CANADA 


USA 
NORTH AMERICA/ENERGY DEMAND 
North ba views of energy choices for the future, 
fluid fuels synthesized from coal, 2:22652 
NO) CAROLIN A/GEOCHEMICAL SURVEYS 
Savannah River Eaeomees hydrogeochemical and stream 
sediment reconnaissance. Raw data release IV: orientation study 
in the Kings Mountains, North Carolina, area, 2:21709 (GJBX- 
66(76)) 








NORTHERN IRELAND 


NORTHERN IRELAND 
See UNITED KINGDOM 
NOZZLES/FABRICATION 
Procedure for the fabrication of separation nozzles (Patent), 


POOLS 
Extreme load analyses of the 100-K fuel storage basins and 
clearwells, 2:22518 (UNI-287) 
N-REACTOR/LIQUID WASTES 
Environmental assessment of the nonradioactive wastewater 
control, 2:22492 (UNI-548) 
N-REACTOR/PERSONNEL 
ey women into operator type work at N Reactor Plant, 
2:22522 (UNI-SA-36) 
N-REACTOR/REACTOR INTERNALS 
Status of the tube elongation problem as of June 1976, 2:22521 
(UNI-686) 
N-REACTOR/REACTOR MATERIALS 
Specification for lithium aluminate powder, 2:22516 (RL-NRD- 
1 


696(Rev.1)) 
N-REACTOR/SPENT FUEL STORAGE 
Nuclear criticality safety analysis and technical bases for the 
stora 58) N reactor irradiated fuels in K reactor basins, 2:22517 
ety analysis report handling and <r of irradiated N reactor 
fuel in 105-KE fuel storage facility, 2:22520 (UNI-341) 
Thermal analysis for KE-Basin fuel storage under complete 
cooling water loss conditions, 2:22519 1-293(Rev.1)) 
N-REACT ‘OR/T 'ARGETS 


Development of N-reactor coproduct target lithium aluminate 
oad co process, 2:22515 (RL-GEN-1762(E/DL)) 


See also DELTA-1236 RESONANCES 
DELTA-1950 RESONANCES 
NUCLEAR CHEMISTRY/RESEARCH PROGRAMS 
Research in nuclear chemistry. Annual progress report, September 
15, 1975-December 31, 1976 t. of Chemistry, Carnegie- 
Mellon Univ., Pittsburgh), 2:23580 (COO-3246-16) 
ICLEAR EMULSIONS/SENSITIVITY 
Supralinearity of nuclear research emulsions (Mimics radiation 


response of ee systems), 2:23196 (COO-1671-70) 
NU ENERGY/ENVIRONMENTAL EFFECTS 


Management of a radioactive wastes: 
tion of environmental impact statement, 2:21866 
NU EXPLOSIONS 
See also ESSEX I PROJECT 
WAGON WHEEL EVENT 
NUCLEAR EXPLOSIONS/DIAGNOSTIC TECHNIQUES 


Hi — imaging system for nuclear diagnostics, 2:23248 
rags L-78443) 


NUCLEAR EXPLOSIONS/FLASH BURNS 
Development of a helmet-mounted PLZT thermal/flash 
rotection system (Protective goggles), 2:23386 (SAND-76- 


894) 
NUCLEAR EXPLOSIONS/GASEOUS WASTES 
Nuclear energy: health impact of carbon-14, 2:23275 (TID-27286) 
NUCLEAR EXPLOSIONS/MEASURING INSTRUMENTS 
ee measuring the power of a nuclear explosion (Patent), 
NUCLEAR FACILITIES 
See also FEED MATERIALS PLANTS 
FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
ISOTOPE SEPARATION PLANTS 
NUCLEAR FACILITIES/DECOMMISSIONING 
Radiological assessment of decommissioned nuclear facilities 
(Middlesex, New Jersey, uranium ore sampling plant), 2:23292 
(CONF-761031-2) 
NUCLEAR FACILITIES/RADIATION MONITORING 
Radiological assessment of decommissioned nuclear facilities 
(Middlesex, New Jersey, uranium ore sampling plant), 2:23292 
(CONF-761031-2) 
NUCLEAR FACILITIES/RADIOACTIVE EFFLUENTS 
Effluent monitoring for nuclear safeguards (Liquid effluents), 
2:21872 (LA-UR-76-2283) 
Tritium in surface water affected by nuclear facilities, July 1973- 
July 1975, 2:23300 (CONF-750989-P3) 
NUCLEAR FACILITIES/SAFEGUARDS 
Effluent monitoring for nuclear safeguards (Liquid effluents), 
2:21872 (LA-UR-76-2283) 
(CLEAR FUEL CONVERSI 


N 


IN 
(Conversion of a fertile substance into a fissile substance.) 
Method for combination and exchange of multi-layer 2-region 
uranium-thorium nuclear fuel system for water moderated 
reactors (Patent), 2:22295 


FUELS 
See also DISPERSION NUCLEAR FUELS 
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FUEL ELEMENTS 


Uranium fuel cycle impacts from spent fuel reprocessing and 
radioactive waste management, 2:22616 

NUCLEAR FUELS/FO ASTIN 

Uranium, plutonium and the growth of nuclear power 1975 to 
2000, 2:21691 

NUCLEAR FUELS/GAMMA FUEL SCANNING 

Evaluation of a eo" “gaa gauge for uranium- 
plutonium assay, 2:22993 

Non-destructive assay equipment for quantitative determination of 
nuclear material in a plutonium fuel fabrication facility, 2:21887 

NUCLEAR FUELS/S ‘AGE 

Oversight hearings on nuclear energy: safeguards in the domestic 
nuclear industry. Hearings before the Subcommittee on Energy 
and the Environment of the Committee on Interior and Insular 
Affairs, House of Representatives, Ninety-Fourth Congress, 
Second Session, 2:22623 

NUCLEAR FUELS/SECURITY 

Oversight hearings on nuclear energy: safeguards in the domestic 
nuclear industry. Hearings before the Subcommittee on Energy 
and the Environment of the Committee on Interior and Insular 
Affairs, House of Representatives, Ninety-Fourth Congress, 
Second Session, 2:22623 

NUCLEAR INDUSTRY 
Australian uranium industry, 2:21697 
Kraftwerk Union 1975. Business report, 2:22166 (DEU-76-21) 

NUCLEAR INDUSTRY/ENVIRONMENTAL EFFECTS 
United Nuclear Industries, Inc. reactor and fuel production 

facilities 1975 environmental eres 2:23306 (UNI-544) 

NUCLEAR INDUSTRY/RADIOA\ WASTE 
MANAGEMENT 
Industrial aspects of radioactive waste management in Western 

Europe, 2:21810 (CONF-760701-) 

NUCLEAR INDUSTRY/RADIOACTIVE WASTES 

United Nuclear Industries, Inc. reactor and fuel production 
facilities 1975 environmental release report, 2:23306 (UNI-544) 

Updated projections of radioactive wastes to be generated by the 
U.S. nuclear power industry, 2:21812 (ORNL, -5427) 

NUCLEAR INDUSTRY/SAFEGUARDS 
Safeguards ives: an expression of industry's responsibilities 

and views, 2:21877 

NUCLEAR INSURANCE/LEGISLATION 
ae tation of legislation amending the Price-Anderson Act, 

NUCLEAR MATERIALS MANAGEMENT 
Criticality criteria for submissions based on calculations, 2:21869 

(AEEW-R-1014) 
Usefulness of the risk assessment technique in solving 
transportation problems, 2:21787 (BNWL-SA-5947) 

NUCLEAR MA LS MANAGEMENT/ACCOUNTING 
New automated accountability system for SS material control, 

2:21871 (INIS-mf-3193) 
Proposed real-time data processing system to control source and 
special nuclear material (SS) at Mound Laboratory, 2:21878 
Rounding errors in weighing, 2:21879 

NUCL: MATERIALS MANAGEMENT/CHEMICAL 
ANALYSIS 
ha ge a product with application to uranium estimation, 

NUCLEAR MATERIALS MANAGEMENT/HEARINGS 
Oversight hearings on nuclear energy: safeguards in the domestic 

nuclear industry. Hearings before the Subcommittee on Energy 
and the Environment of the Committee on Interior and Insular 
Affairs, House of Representatives, Ninety-Fourth Congress, 
Second Session, 2:22623 

NUCLEAR MATERIALS MANAGEMENT/INTERNATIONAL 
COOPERATION 
Nuclear power on trial: agenda for a favorable verdict, 2:21799 

(CONF-760701-) 

NUCLEAR MATERIALS MANAGEMENT/ISOTOPE RATIO 

Data treatment for the isotopic correlation technique (ISOCORR 
and CORRGLATIO Codes), 2:21882 
IAEA bank of correlated isotopic composition data, 2:21883 

NUCLEAR MATERIALS MANAGEMENT/ 
NONDESTRUCTIVE ANALYSIS 
Gamma-spectrometric determination of isotopic composition 

without use of standards, 2:22982 

Nuclear safeguards research with the LASL 3.75-MV Van de 

Graaff accelerator, 2:21873 (LA-UR-76-2349) 

Some techniques and instruments developed in Bulgaria for the 
non-destructive analysis of nuclear materials (Beta reflection, x- 
ray fluorescence, ‘y spectroscopy, and neutron coincidence 
counting), 2:22979 

Transmission measurement correction for self-attenuation in 
gamma-ray assays of special nuclear materials, 2:21880 
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TTTER/NUCLEON-NUCLEON INTERACTIONS 
i sof he comple cpl nl ptt, 2239 
5 SON INTERACTIONS 
potential for slow pions in nuclei, 2:23595 


MEDI 
See also DIAGNOSTIC TECHNIQUES 
RADIOISOTOPE SCANNING 


Guertin al amieaaiaetl and its technical aspects, 
2:23323 (BNL-21903) ning 
POWER 


Developmen’ at = power supply to the 
Federal German Republic, 2: 
Forecast of nuclear energetics, 337346 
ar rf feed in Canada: questions and answers, 2:22167 (INIS- 
p soe to — nuclear power by — 2:22253 
description of the various 
eo So Tees French — ar Prog 2:22351 
World ener, to science, 2:22344 
NUCLEAR WER/ ECONOMICS 
—s the economic policy of nuclear energy programs, 
Nuclear spe h oy rn 2 7906) enrichment projections through 
ear 
NUCLEAR PO POWER/ENVIRONMENTAL EFFECTS 
Ranger uranium environmental inquiry. First report (Public 
testimony in opposition to development of Ranger uranium 
mine), 2: 31713 
CLEAR POWER/FORECASTING 
Mysteries of nuclear programs, 2:22349 
Nuclear power, uranium ore, and enrichment projections through 
year 2:22343 (TID-27206) 
Uranium, plutonium and the growth of nuclear power 1975 to 
2000, 2:21691 
NUCLEAR POWER/HAZARDS 
Nuclear issue as seen by a watchdog of the public interest 
(Toxicity of Pu, radioactive waste storage, sabotage), 2:21864 
We ee nee on ready for full-scale adoption by 
Canada, 2:21853 
NUCLEAR POWER/LEGISLATION 
and non-proliferation. Hearing before 
and ‘Securi yh. 
Seunipelionn ity i 
Foreign Relations, United States Senate, Ninety-Fourth 
NUCLEAR POWER Session on S. Con. Res. 69, 2:22624 


WER/PLANNING 
es eee But the decision is contrary 
pats th = bn 2:22336 
uclear Program in France, 2:22169 
NUCLEAR POWER/RADIATION 
ae ee ee ee ee ee aes oan 


needs, 2:22579 
NUCLEAR P PO 
Reactor and nuclear power, 2:22357 


POWER 
See also ns gt NUCLEAR STATIONS 
Ss in power-supply engineering in the course of time, 


and exportation of nuclear power stations, 2:22348 
Standardization of nclear power Plans Its difficulties in the 


(ASME SA-351 with additional 


ve fofurement) 2 nt), 222507 DE Mt Rev Xt . & 


— of water treatment on on —_s <r 
PLANTS/OOST OST BENEFIT 


NUCL’ ANALYSIS 
social costs in 


Internalizing power siting: some wees for 
erasing soil costs in power lant States, 2:23316 (( 
pee A 
NUCLEAR PO 
Nuclear fuel, mass balances, conversion ratio, doubling time, and 
uncertainty, 2:22342 (ORNL/TM-5050) 


NUCLEAR POWER PLANTS/STEAM CONDENSERS 


Standardized data for ing units considered as expansion 
candidates, 2:22165 (AED-Cont-75.769-138) 
NUCLEAR POWER P' 0) ‘AL EFFECTS 
ae stations and the environment, 2:23317 (ORNL-tr- 


NUCLEAR PO PLANTS/FIRE PREVENTION 


Nuclear 


US WASTES 
: health impact of carbon-14, 2:23275 (TID-27 
nie venats said 


and Federal ion, 2:22626 
NUCLEAR POW POWER LANTS/OFF-GAS SYSTEMS 
Dehumidifier for gaseous wastes from a nuclear reactor mounted 
a of a a dillonctive rare gas hold-up device (Patent), 


NUCLEAR POWER PLANTS/PIPES 
Inelastic ——— of a nuclear pipe elbow subjected to rupture 
forces, 2 


Nickel-mol um-chromium alloy seamless pipe and tubes 
eae B-167 with additional requirements), 2:22326 (RDT- 
M-3-10(Rev.)(4-76)) 


NUCLEAR POWER PLANTS/PRESSURE VESSELS 


Caledieten of tates of aie antraaidaa treemaden of 
a strength of a torus-type compensating element, 


Stress analyses of perforated - plates under in-plate loadings, 
IRNL/NUREG-. 


2:22396 (O 
NUCLEAR POWER PLANTS/PUBLIC RELATIONS 
Nuclear reactor safety and Federal tion, 2:22626 
NUCLEAR POWER PLANTS/RADIATION HAZARDS 
Environment of nuclear power stations, 2:22496 
NUCLEAR POWER PLANTS/RADIATION MONITORING 
Performance, testing, and procedural for 
thermoluminescence dosimetry: environmental applications, 
2:22329 /G-4.13(11-76)) 


NUCLEAR POWER PLANTS/RADIOACTIVE EFFLUENTS 
Tritium in surface water affected by nuclear facilities, July 1973- 
July 1975, 2:23300 (CONF-750989-P3) 
NUC POWER PLANTS/RADIOACTIVE WASTES 
U; projections of radioactive wastes to be generated by the 
.S. nuclear indus’ a en 2: 21812 (ORNL/TM.$627) 
NUCLEAR PO 
Recent occurrences - nuclear reactors and their causes, 2:22586 
NUCLEAR POWER PLANTS/REACTOR COMPONENTS 
Alloy steel bars and ASME SA-479 with additional 
oe ewe — T-M-7-3T(Rev.)(4-76)) 
uxes for submerged arc welding 
Sears SrASI7 5.17 with additional requirements), 2:22206 
T-M-1-17T(Rev.(10-76)) 
reliability assurance data source guide, 2:22395 (ORNL/ 
NENG/TM.2) 
ipi and forgi 


pee | stainless steel bars, shapes 

(ASME SA-564 with additional requirements), 2:22328 T- 
M-7-6(Rev.)(4-76) 

NUC LANTS/REACTOR KINETICS 

Nuclear fuel, mass balances, conversion ratio, doubling time, and 

prey tay "3.21 a Sy ae 5050) 

NTS/REACTOR LICENSING 

legislation nant determinations for a nuclear 

power apr poe 2:22323 = -75-769-093) 


nuclear matey reactor 
uot in inthe OSA. 228 :2 524 -75: to 
NUCLEAR POWER P 


Guidance on operator at we ems - a ty power 
plant, 2: gapsng operator a 114(Rev.1)(11-7 
Instrument a 2S 2:22338 ab, piat 105(Rev.1)(11- 7) 
NUCLEAR PO /REACTOR PROTECTIO 


SYSTEMS 
a trees for diagnosis of system fault conditions, 2:22587 
Reactor protection system and ago safety devices. 
Safety uirements, 2:225 
NUCLEAR POWER NTS/REACTOR SAFETY 
~~ for the environment on nuclear power plants (German 


ee hee 2:22574 
NUCLEAR NTS/RELIABILITY 
vent aah can we POWER P ae a SMIC EF 2:22668 


of nuclear plants safe tems, 2:22569 
NUCLEAR F Pow PLANTS/SITE ON 
a of site assessment, 2:22494 (AED-Conf-75-769-036) 
social costs in power plant siting: some exam J for 
"cal an nuciear plants in the United States, 2:23316 ( 
1 

NUCLEAR POWER PLANTS/STEAM CONDENSERS 
a for the condenser of a nuclear 


Condensation de 
power plant it), 2:22408 


NUCLEAR 
Enabling 





NUCLEAR POWER PLANTS/STEAM GENERATORS 


NUCLEAR POWER PLANTS/STEAM GENERATORS 
Transverse flow baffle for steam generators (Patent), 2:22409 
ae nn ge POWER PLANTS/ TURBINES 
team turbines, 2:22433 
NUCLEAR POWER PLANTS/VALVES 
Present situation and recent trend of nuclear valves, 2:22415 
NUCLEAR POWER PLANTS/WASTE HEAT 
Potential use of power plant reject heat in commercial 
Srey 2:22728 (ORNL/TM- 5663) 
NUCLEAR REACTION ANALYSIS 
(Chemical ana — based on detection and analysis of pro a nuclear 
reaction products, e.g., gamma rays, neutrons, or charged particles.) 
In-plant non-destructive assay of HTGR fuel materials, 2:21884 
NU REACTIONS 
See also ALPHA REACTIONS 
BORON 10 REACTIONS 
CARBON 12 REACTIONS 
CARBON 13 REACTIONS 
COMPOUND-NUCLEUS REACTIONS 
DEUTERON REACTIONS 
ELECTRON REACTIONS 
FLUORINE 19 REACTIONS 
HEAVY ION REACTIONS 
LITHIUM 6 REACTIONS 
MUON REACTIONS 
NEUTRON REACTIONS 
OXYGEN 16 REACTIONS 
PHOTONUCLEAR REACTIONS 
PION REACTIONS 
PROTON REACTIONS 
THERMONUCLEAR REACTIONS 
TRITON REACTIONS 
NUCLEAR REACTIONS/DATA 
Nuclear cross sections for nuclear energy (Need and uses for 
improved data), 2:22377 
NUCLEAR REACTORS 


See REACTORS 
NUCLEAR SHIP MUTSU REACTOR 
See MUTSU REACTOR 
NUCLEAR STRUCTURE/RESEARCH ee 
Nuclear structure studies by the scattering of high-en 
electrons. Progress report, January 1, 1976-September 3 30, 1976 
(Summaries of research activities at University of 
Massachusetts, Amherst), 2:23549 (COO-2853-1) 
(CLEAR WEAPON TESTS 


See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS/HAZARDS 
Abuse of nuclear energy, 2:21865 
NUCLEAR WEAPONS/PUBLIC RELATIONS 
Abuse of nuclear energy, 2:21865 
NUCLEAR WEAPONS/REVIEWS 
Global consequences of nuclear weaponry, 2:23253 
NUCLEATE BOILING/OPTIMIZATION 
Nucleating vaporization and extended surface heat transfer at low 
temperature difference. Annual report, 2:22010 (GLR-165) 
NUCLEON ISOBARS 
See NJRESONANCES 
NUCLEON-ANTINUCLEON INTERACTIONS 
See also PROTON-ANTIPROTON INTERACTIONS 
NUCLEON-ANTINUCLEON INTERACTIONS/ELASTIC 
SCATTERING 
= and N-barN scattering in the “quasi-eikonal” model, 
NUCLEON-NUCLEON INTERACTIONS 
See also PROTON-PROTON INTERACTIONS 
NUCLEON-NUCLEON INTERACTIONS/ELASTIC 
SCATTERING 
— —y and N-barN scattering in the ‘‘quasi-eikonal” model, 
2:2351 
NUCLEONS 
See also NEUTRONS 
PROTONS 
NUCLEONS/MAGNETIC MOMENTS 
Superconvergent sum rules and a multipole analysis of pion 
photoproduction on nucleons, 2:23490 
NU IDES 


See also CYTIDINE 
NUCLEOSIDES/LABELLING 
Incorporation of tritium from tritium gas into nucleosides in 
aqueous solutions, 2:23379 (CONF-750989-P3) 
iCLEOTIDES 


NU! 
See also CYTIDYLIC ACID 
NUCLEOSIDES 
NUCLEOTIDES/CHEMICAL COMPOSITION 
DNA nucleotide sequence homologies between some zoosporic 
fungi, 2:23336 


See FASTENERS 


'HS 
See LARVAE 


Oo 


OAK RIDGE RESEARCH REACTOR 

See ORR REACTOR 
OBESITY 

See METABOLIC DISEASES 
OCCIDENTAL FLASH PYROLYSIS PROCESS 

Energy and resource recovery from solid wastes, 2:21957 
THERMAL GRADIENT POWER PLANTS 

See ‘we SEA POWER PLANTS 


See SEAS 
OCTANE/COMBUSTION PROPERTIES 
ee study of fuel-air Otto cycle for five different fuels, 
a 
OCTANE/COMPARATIVE EVALUATIONS 
Come study of fuel-air Otto cycle for five different fuels, 
2:21 
OCTENES/COMBUSTION PROPERTIES 
= study of fuel-air Otto cycle for five different fuels, 
:219 
OCTENES/COMPUTER CALCULATIONS 
=" study of fuel-air Otto cycle for five different fuels, 
OFF-GAS SYSTEMS/COST BENEFIT ANALYSIS 
Costs and the environmental impact of radioactive waste 
treatment in nent g high-temperature gas-cooled reactor 
fuel, 2:21771 (CONF-761 103-17) 
OFF-GAS SYSTEMS/HUMIDITY CONTROL 
Dehumidifier for gaseous wastes from a nuclear reactor mounted 
— of a radioactive rare gas hold-up device (Patent), 
OFFICE BUILDINGS/SOLAR AIR CONDITIONING 
Evaluation of the solar building, Albuquerque, N.M. Monthly 
J poy = report, July-August 1976, 2:22022 (TID-27283) 
OFFICE BUILDINGS/SOLAR SPACE HEATING 
Evaluation of the solar building, Albuquerque, N.M. Monthly 
progress rt, July-August 1976, 2:22022 (TID-27283) 
OFF-PEAK GY STORAGE 
Hydrogen storage via metal hydrides for utility and automotive 
energy storage applications, 2:21933 (BNL-21723) 
es ny NU POWER PLANTS/ENVIRONMENTAL 


E 

Availability of NRC final environmental statement for the siting 
and operation of floating nuclear plants, 2:22495 

Coastal effects of offshore energy systems: an assessment of oil and 
gas systems, deep water ports, and nuclear power plants off the 
coast of New Jersey and Delaware, 2:22654 

Overview of clustered nuclear siting and its technical aspects, 
2:23323 (BNL-21903) 

OFFSHORE NUCLEAR POWER PLANTS/MECHANICAL 
STRUCTURES 


The time history method as a means of determining hydrodynamic 
loads and boundary conditions for strength analyses, 2:22392 
(GKSS-75/E/18) 

OFFSHORE NUCLEAR POWER PLANTS/SOCIO- 

ECONOMIC FACTORS 

Coastal effects of offshore energy systems: an assessment of oil and 
gas systems, deep water ports, and nuclear power plants off the 
coast of New Jersey and Delaware, 2:22654 

OFFSHORE OPERATIONS/ENVIRONMENTAL EFFECTS 

Coastal effects of offshore energy systems: an assessment of oil and 
gas systems, deep water ports, and nuclear power plants off the 
coast of New Jersey and Delaware, 2:22654 

OFFSHORE OPERATIONS/SOCIO-ECONOMIC FACTORS 

Coastal effects of offshore energy systems: an assessment of oil and 
gas systems, deep water ports, and nuclear peor plants off the 
coast of New Jersey and Delaware, 2:226 

OHMIC PLASMA HEATING 
See JOULE HEATING 
OIL FIELDS/CONTROL EQUIPMENT 
— ¥ an operational oilfield supervisory control system, 
2:21 
OIL FIELDS/FLUID FLOW 
Cascade drainage of blocks in a fissured reservoir, 2:21633 
OIL FIELDS/GASES 

Prediction of molecular diffusion at reservoir conditions. 1. 
Measurement and prediction of binary dense gas diffusion 
coefficients, 2:21620 

OIL FIELDS/GEOLOGY 
lowlands: overview and hydrocarbon potential, 2:21621 
(MERC/SP-76/2) 
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OIL SHALE DEPOSITS/GEOLOGY 
lowlands: overview and hydrocarbon potential, 2:21621 
(MERC/SP-76/2) 
OIL SHALE ‘Gulden ae 


shale yield and 
alas’ ice ton Point Quadrangle, Garfield County, 
Colorado, 2:21685 . rangle, Gs ? 


OIL SHALES/ELECTRON MICROPROBE ANALYSIS 
Electron microprobe — of Mahogany Zone and Devonian oil 
shales on characterization of rock matrices), 
2:21690 (LA-UR: Jem) 
‘ASTING 


OIL SHALES/FOREC 
letable resources, 2:22676 
OIL SHALES/GASIFICATION 
~~ ess on the A.G.A.-sup Saar dapat pecan 
1531 (CONF-7510149- 
OIL ‘SHALES/TECHNOLOGY 
letable resources, 2:22676 
PILLS/ORIGIN 
Total luminescence contour spectra of six topped crude oils, 
2:21645 (BERC/RI-76/16) 
OIL SPILLS/PHYSICAL PROPERTIES 
Behaviour of crude oil under fresh-water ice, 2:21646 
OIL WELLS/ENVIRONMENTAL EFFECTS 
Proceedings of a workshop on environmental oceano commoantely of the 
} sed exico, College Station, Texas, 15-16 March 1976 
t yh do bp and oil industries), 2:23324 (ORO-5017-1) 
on WE LLS 


Investigations of the facies 7: a stimulation results in the 
Flysch-Formation, St. Ulrich-Hauskirchen oil field, Vienna 
Basin, 2:21636 

OIL WELLS/WELL STIMULATION 
<— 3 in situ stress on induced fractures, 2:21631 (MERC/SP- 
OKLO PHENOMENON/RADIONUCLIDE MIGRATION 

Conclusions from studies of the Oklo natural reactors, 2:21840 

(CONF-760701-) 
OLIGONUCLEOTIDES 

See NUCLEOTIDES 
ON-LINE CONTROL SYSTEMS 

Union Carbide’s expectations of a bounded geometry processor 
for unconventional applications (Advanced N/C processor), 
2:23069 (K/CSD/INF-76/14) 

ON-LINE CONTROL SYSTEMS/CAMAC SYSTEM 

Block transfers in CAMAC systems, 2:23241 (TID-26618) 

CAMAC: a modular standard, 2:23230 (TID-26618) 

CAMAC crate controller type A-1, 2:23235 (TID-26618) 

CAMAC dataway and branch highway signal standards, 2:23234 
(TID-26618) 

SS instrumentation system: introduction and general 

ription, 2:23229 (TID-26618) 

CAMA serial highway system <4 long line, multicrate 

ee 2:23236 (TID-266 

CAMAC tutorial articles (Comp wed Automated Measurement 
and ewe 2 2:23228 (TID-26618) 

Demand ling in CAMAC, 2:23240 (TID-26618) 

os _— in standard software for CAMAC, 2:23239 (TID- 

Distribused intelligence in CAMAC, 2:23238 (TID-26618) 

Highways for CAMAC systems: a brief introduction, 2:23232 

D-26618) 

Operational characteristics of the CAMAC dataway, 2:23231 
(TID-26618) 

Short description of the CAMAC parallel highway interface 
system, 2:23233 (TID-26618) 

Some characteristics of interfaces between CAMAC and small 
computers, 2:23237 (TID-26618) 

NTARIO/LAKES 


Geothermal measurements in five small lakes of northwest 
Ontario, 2:22064 
OPEC 
(Organization of Srey Exporting Countries.) 
OPEC/INTERNATIONAL COOPERATION 
United States-OPEC relations. Selected materials p by the 
Congressional Research Service at the request of Henry M. 
Jackson, Chairman, Committee on Interior and Insular tlar Affairs, 
United States Senate, pursuant to S. Res. 45, a national fuels and 


oni a ALTERS study, 2:22641 


Coherent o} filter methods and applications in microscopy, 
2:23627 -tr-76-24) 
OPTICAL MICROSCOPY/OPTICAL FILTERS 
Coherent optical filter methods and applications in microscopy, 
2:23627 (LA-tr-76-24) 
ag Sn yn MODELS/NUCLEAR 
part of the tential for slow por geere in nuclei, 2:23595 
OPTICAL MODE: ICLEON-NUCLEON ee 
Microscopic calculation of the symmetry and Coul 
components of the complex optical-model potential 3 23594 


OSMIUM 190/ALPHA REACTIONS 


OPTICAL CHINING 
machining of optics: a turn for the better, 


Future of precision 
2:23107 PUCRI 78766) 
Eetlon ne epee ee EXPLORATION 
loration for geothermal areas using mercury: a new 
a hemical technique, 2:22071 ’ id 


(Oak Ridge electron linear accelerator.) 
UISITION SY 


ae te ‘A ACQ 
epee seswseny Lory system hardware. Vol 2. Four-channel 
» page m RNLIM S39) -3, -12 through -25, and -29), 
:23182 (ORNL/TM-5639 
ORELA data eg! sytem hardware. Vol 3. Scalar 
- rough -11, -29, and -30), 2:23183 
(ORNL TM. 


5640) 
ORELA data scqustion tem hardware. Vol 4. ORELA device 
controllers (Q-5098), 2: 3 184 (ORNL/TM-5641) 
ORELA data acquisition system hardware. Vol. 5. SEL 810B/ 
PDP-4/PDP-9 intercomputer link, 2:23185 yg hl 5642) 
— data acquisition system hardware. Vol. 6. Ei wee 
buffer memory (Q-5066), 2:23186 (ORNL 3) 
ORELA ta acquisition system hardware. Vol. 7. Instruction 
manual for the oy channel and scaler interface tester 
“ (Q-5130), 2:23187 (ORNL/TM-5644) 


See also THORIUM ORES 
URANIUM ORES 
ORES/CHEMICAL ANALYSIS 
Analytical methodology: rocks and ores (Comparison of analytical 
methods), 2:22965 
ORGANIC BROMINE COMPOUNDS/CHEMICAL 
PREPARATION 
Celorbicol, isocelorbicol, and their esters: new sesquiterpenoids 
from Celastrus orbiculatus, 2:23044 
ORGANIC BROMINE COMPOUNDS/STRUCTURAL 
CHEMICAL ANALYSIS 
Celorbicol, isocelorbicol, and their esters: new sesquiterpenoids 
from Celastrus orbiculatus, 2:23044 
ORGANIC BROMINE COMPOUNDS/VIBRATIONAL STATES 
Low frequency molecular vibrations in 1-bromopentane and 1,5- 
pene by neutron inelastic scattering, 2:22930 


(CO P2) 
ORGANIC CHLORINE COMPOUNDS 
See also PVC 
ORGANIC CHLORINE COMPOUNDS/TOXICITY 
Accumulation of toxic chlorinated substances from Rhine water in 
the fatty tissues of the rat, 2:23411 (ORNL-tr-4251) 
ORGANIC OXYGEN COMPOUNDS 
See also EPOXIDES 
ESTERS 
ETHERS 


LIPIDS 
ORGANIC OXYGEN COMPOUNDS/CHEMICAL 
PREPARATION 


Celorbicol, isocelorbicol, and their esters: new sesquiterpenoids 
from Celastrus orbiculatus, 2:23044 
ORGANIC OXYGEN COMPOUNDS/STRUCTURAL 
CHEMICAL ANALYSIS 
—- isocelorbicol, and their esters: new sesquiterpenoids 
rom Celastrus orbiculatus, 2:23044 
ORGANIC SOLVENTS/RECYCLING 
Process of the paseo of the lifetime of organic extractants 
(Patent), 2:21779 
ORMAK DEVICES/DATA ACQUISITION 
User’s manual for ODDBALL, ORMAK device data base 
analyzing Lukasiewicz language, 2:23654 (ORNL/CSD/TM- 
24 


) 
ORNL RESEARCH REACTOR 
See ORR REACTOR 
ORNL-PCA REACTOR/REACTOR OPERATION 
Bulk Shieldin yoo! quarterly report, April, May, and June of 
1976, 2:22504 (ORNL/TM-5676) 
REACTOR/REACTOR OPERATION 
Oak Ridge Research Reactor quarterly a April, May, and 
June of 1976, 2:22505 (ORNL/TM-56 
‘ACTIVATION ANALYSIS 
Neutron activation analysis of elements extracted into organic 
media, 2:22971 
OSMIUM/CATALYTIC EFFECTS 
Properties and application of noble metal catalysts for 
heterogeneous catalytic hydrogenations, 2:23028 
OSMIUM 186 TARGET/NEUTRON REACTIONS 
Neutron-capture cross sections for '**Os and '*70s and the age of 
the universe, 2:23581 
OSMIUM 187 TARGET/NEUTRON REACTIONS 
Neutron-capture cross sections for **0s and '*’0s and the age of 
the universe, 2:23581 
OSMIUM 190/ALPHA REACTIONS 
Hi 7 in levels in '' Pt and '®*Pt and the triaxial rotor model, 
:23582 








OSMIUM 192/ALPHA REACTIONS 


OSMIUM 192/ALPHA REACTIONS 
High-spin levels in *' Pt and '**Pt and the triaxial rotor model, 
2:23582 


OTTO CYCLE/EXHAUST GASES 
Comparative study of fuel-air Otto cycle for five different fuels, 
2:21939 
OVERHEAD POWER TRANSMISSION/COMPARATIVE 
EVALUATIONS 
Recent progress on system studies for long distance power 
ee 5 22155 (BNL-21952) 
OXIMES/RADIOLYSIS 
Intermediates in ie reduction of oximes in aqueous solutions, 
2:23373 
OXIRANS 
See EPOXIDES 
OXYGEN/CHEMICAL REACTION KINETICS 
Preexponential factors in surface reactions, 2:23033 
OXYGEN/NEUTRON DOSIMETRY 
Neutron kerma factors for H, C, N, O, and tissue in the energy 
range of 20 to 70 MeV, 2:23606 (ORNL/TM-5702) 
OXYGEN/REDUCTION 
Comparison of porous silver catalysts in O2 electrodes of alkaline 
fuel cells, 2:22690 
OXYGEN 14/TISSUE DISTRIBUTION 
Metabolic and improved organ scan studies. I. Regional function 
studies with radionuclides of oxygen at the steady-state, 2:23350 
(COO-3521-6) 
OXYGEN 15/INTERNAL IRRADIATION 
Metabolic and improved organ scan studies. IV. Dosimetry for 
metabolic isotopes in animals and man, 2:23353 (COO-3521-6) 
OXYGEN 15/TISSUE DISTRIBUTION 
Metabolic and improved organ scan studies. I. Regional function 
studies with radionuclides of oxygen at the steady-state, 2:23350 
(COO-3521-6) 
OXYGEN 16/HIGH SPIN STATES 
Search for 8* state in '®O, 2:23555 
OXYGEN 16 REACTIONS/ELASTIC SCATTERING 
Nuclear and Coulomb components in heavy-ion elastic and 
transfer reactions, 2:23563 
Optical-model potential in single-nucleon-transfer reactions 
induced by heavy ions, 2:23564 
OXYGEN 16 REACTIONS/STRIPPING 
Optical-model potential in single-nucleon-transfer reactions 
induced by heavy ions, 2:23564 
OXYGEN 17/LASER ISOTOPE SEPARATION 
High single-step enrichment of rare stable isotopes by ion laser 
formaldehyde photo-predissociation, 2:23049 (UCRL-78065) 
OXYGEN 18/LASER ISOTOPE SEPARATION 
High single-step enrichment of rare stable isotopes by ion laser 
ormaldehyde photo-predissociation, 2:23049 (UCRL-78065) 
OXYGEN 18 TARGET/PION PLUS REACTIONS 
Observation of the pion double-charge-exchange reaction '*O(zi, 
arp )'®Ne (139 MeV), 2:23557 
OXYGEN COMPOUNDS/CRYSTAL STRUCTURE 
Crystal and molecular structure of xenon 
ee I)), Xe(OSeFs)2 (X-ray diffraction 
studies), 2:230 
Crystal and <= structure of uranium 
hexakis(oxopentafluorotellurate), U(OTeFs)s (X-ray diffraction 
studies on), 2:23064 
OXYGEN COMPOUNDS/MOLECULAR STRUCTURE 
Crystal and molecular structure of xenon 
ame grand I)), Xe(OSeFs)2 (X-ray diffraction 
studies), 2:230 
Crystal and ve structure of uranium 
on poe + aammaaae U(OTeFs)s (X-ray diffraction 
studies on), 2:23064 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN IONS/ION-ATOM COLLISIONS 
Cross sections for atomic K-shell ionization by ion impact in the 
single-particle Glauber approximation, 2:2 
OXYGEN ISCTOPES/PION REACTIONS 
Dramatic nuclear structure effects in (77,7N) reactions, 2:23554 


P 


PACEMAKERS 
See CARDIAC pa CEMAKERS 
PAINTS/REGULATIONS 


Banned mers an Al extension of date for filing comments: 


extension of date for promulgating rule or withdrawing 
proposed rule. Proposed revocation of regulation; extension of 
time for submitting comments, 2:23281 
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PAIR PRODUCTION/DIFFERENTIAL CROSS SECTIONS 
2 production in the collision of a muon with 


PALLADIUM/ACTIVATION ANALYSIS 
Neutron activation analysis of elements extracted into organic 
media, 2:22971 
Search for accuracy in activation in activation —~ of trace 
elements in different matrices (Neutrons), 2:22 
PALLADIUM/CATALYTIC EFFECTS 
Properties and application of noble metal catalysts for 
heterogeneous catalytic hydrogenations, 2:23028 
PALLAD ERMEABILITY 
Permeation and gettering of hydrogen isotopes for CTR 
lications, 2: #73853 ILL-74-0003) 
P IUM 106 TARGET/TRITON REACTIONS 
Excitation of particle-vibration multiplets in the A = 110 region 
by Petty ben var St 2:23570 
PALLADIUM 108 LEVELS 
Excitation of ee Ne meee multiplets in the A = 110 region 
by two-neutron ing reactions, 2:23570 
PALLADIUM 108 TAR /TRITON REACTIONS 
Excitation of particle-vibration multiplets in the A = 110 region 
by two-neutron stri; ae ae 2:23570 
PALLADIUM 110, LEVELS 
Excitation of particle-vibration multiplets in the A = 110 region 
by two-neutron stripping reactions, 2:23570 
PALLADIUM 99, GY-LEVEL TRANSITIONS 
— —_ of *Pd and a pentiie high-spin cascade in * Rh, 
PALLADIUM BASE ALLOYS/FERROMAGNETISM 
pi studies of dilute PdFe alloys (0.015 and 0.28 at. percent Fe), 
2:22865 (TRI-PP-76-5) 
ALLADIUM HYDRIDES/INTERATOMIC FORCES 
SCF-Xa-MS calculations for H in metal clusters, 2:22907 (SAND- 


Functional capacity and cryopreservation of fetal rat in 
streptozotocin-diabetes (Effectiveness of lantation of fetal 
ot) control of diabetes in adult rats), 2:23326 (CONF- 
APER/ENZYMATIC HYDROLYSIS 
design basis for enzymatic hydrolysis for newsprint, 
2:22736 (LBL-5267) 
PAPER CHROMATOGRAPHY 
See CHROMATOGRAPHY 
PARABOLIC REFLECTORS/DESIGN 
Method and equi; t cor the heating of buildings using solar 
energy (Patent), 2:2 
Solar heat collector @atenn, 2:22055 
PARACHUTES/DESIG 
Documentation of the Teasibility research on a destructable 
parachute, 2:23071 (SAND-76-0111) 
ee ee 
tatic namic response functions for a c paramagnet 
i lied field, 2:23611 (CONF-760601-P2) 
PARTI INTERACTIONS 


See also INCLUSIVE INTERACTIONS 
PARTICLE INTERACTIONS/CROSS SECTIONS 
Quasinormal distributions and ex pe tee Oe (Application 
to multiplicity pred in Teeny = be 2:23881 
PARTICLE INTERACTI ATTERING 
Relativistic form factors a tie with nonrelativistic wave 
functions (Lorentz contraction, dimensional , 2:23489 
PARTICLE INTERACTIONS/FINAL-STATE CTI 
Relativistic form factors for clusters with nonrelativistic wave 
functions (Lorentz contraction, dimensional 2:23489 
PARTICLE INTERACTIONS/SCATTERING 
rane constraints on a + b yields 1 + 2 + 3, 2:23488 
CLE SIZE/MEASURING INSTRUMENTS 


"Experimental verification of diffusion battery theory, 2:23265 
ON CHROMATOGRAPHY 
See CHROMATOGRAPHY 
PATIENTS/DIAGNOSTIC TECHNIQUES 
Biological effects of radiation and related biochemical and 
physicai studies. — 3. peony studies in cancer with 


radioactive 4 rt, October 1, 1975- 
September 30, 1 6 2.28847 (G 7 (CO0-3521.6) 


Nuclear medicine. Biblio; hy from Nuclear Science Abstracts, 
Volumes 31-33, a. D-3319-S7) 
* Conese! IN DOSE mp ty te ‘tine 
iter applications in radiation oncology. Proceedings o' 
anh inneraional se iouae todd to tie on —— of as m 
radiation in over, New Hampshire, August 1 
23, 1974 (Book), 2:23387 
Metabolic and improved organ scan studies. IV. ee Se 
metabolic isotopes in animals and man, 2:23353 (COO-3521-6) 
PATIENTS/RADIOISOTOPE SCANNING 
Biological effects of radiation and related biochemical and 
physical studies. Proposal 3. Metabolic studies in cancer with 





MAY 15, 1977 


radioactive isoto rt, October 1, 1975- 
September 30, 1976, bes (680-3521-6 - 


Instrumentation and data handling. I. tron coincidence 
with the TOKIM system, "223348 (COO-3521-6) 
PATIE /RADIONUCLIDE ADMINISTRATION 
Metabolic and improved organ scan studies. IV. yoo & ‘or 
metabolic isotopes in animals and man, 2:23353 (COO-3521-6) 
PAUZHETSK GEOTHERMAL FIELD/GEOCHEMICAL 
SURVEYS 
Modeling of the equilibrium compoaent compositions and 
Ss of sodium chloride hydrothermal solutions of the 


2:22074 
PAUZHETSK CEOTHERMAL FIELD/THERMAL WATERS 
aaa of a component compositions and 
um chloride Spdvethorndl od solutions of the 
eehetale poche in the Kamchatka peninsula, 2:22074 

PCA-ORNL REACTOR 

See ORNL-PCA REACTOR 
PCM ACCIDENTS 

See POWER-COOLING-MISMATCH ACCIDENTS 
PDP COMPUTERS/P Ex abaneiaen 

system for 


~ Sd ype i 
DP-11/45 com: ry” 2: 238 R875 (U RL-77378) 
PDP < COMPUTER Sar 
RATS operating system ag site system for 
DEC PDP-11/45 computer), 2: 238 (UCRL-77378) 
PEACH BOTTOM-1 REACT R/SPENT FUEL ELEMENTS 
Calculating fission product inventories in Peach Bottom FTE-4 
fuel rods using the ORI ORIGEN code, 2:22222 (ORNL/TM-5691) 
PEACH BOTTO CTOR/STEAM GENERATORS 
HTGR steam Je 2:22243 
PEBBLE BED CTORS/FUEL SPHERES 
oy behaviour of fuel elements for pebble bed reactors, 


PEBBLE BED REACTORS/REACTOR LATTICES 
Neutron wave pro ion i isti i 
elements, 2:22215 
PEBBLE BED REACTORS/REACTOR SAFETY 
Contributions to the safety-analysis of e-bed HTRs, 2:22571 
PEBBLE BED REACTORS/XENON TIONS 
Space dependent slow power transients in high-temperature 


le-bed reactors, 2:22239 
PELLETS (FUEL) 


See FUEL PELLETS 
PENNING ION SOURCES/MATHEMATICAL MODELS 
viMs292) on a duoPIGatron ion source, 2:23792 (ORNL/ 
PENNSYLVANIA/COAL PREPARATION PLANTS 


Laurel prow rt plant: a modern coal washery, 2:21606 
PENNSYL RECLAMATION 


Laurel preparation plant: a modern coal washery, 2:21606 
PENTADIENES/HOT ATOM CHEMISTRY 
Hot atom reactions involving multivalent and univalent i 
moe report, February 1976-January 1977, 2:23061 {OR 


w ralso Bd MINERS 
PERSONNEL/EDUCATION 
—— i an operational oilfield supervisory control system, 
PERSONNEL/RADIATION ACCIDENTS 
Medical and Health Sciences Division research report 1975-1976 
(Effect of irradiation and chemical environmental pollutants on 
immune system of mammals; lipid metabolism; 
radiopharmaceu oo testing for tumor localization; and 
radiation y assistance center), - 23396 (ORAU-128) 
PERSONNEL/RADIATION PROTECTIO 
Relations between radiation risks and ~~~ lll protection 
measurin, techniques, 2:23392 (UCRL-Trans-11197) 
PERSONNEL DOSIMETRY 
See also NEUTRON DOSIMETRY 
PERSONNEL DOSIMETRY/DOSEMETERS 
a “ee of personnel dosimeters, 2:23209 (ORNL/ 
-5672 


OLEUM 
See also SHALE OIL 
PETROLEUM/CHEMICAL ANALYSIS 
Application of thin-layer c hy to quantitative and 
ualitative analysis of rock and oil extracts, 2:21651 
ETROLEUM/EMISSION SPECTRA 


Total luminescence contour spectra of six topped crude oils, 
2:21645 (BERC/RI-76/16) 
PETROLEUM/ENERGY POLICY 
National inteneste ond international cooperetion in the energy 
sector, 2:22645 
PETROLEUM/ENHANCED RECOVERY 


Basical studies on the applicability of tertiary recovery methods in 


the Vienna Basin oil reservoirs of OCMV AG, 2:21637 


PETROLEUM PRODUCTS/ACTIVATION ANALYSIS 
PETROLEUM/GOVERNMENT POLI 
Petroleum: 


Congressional Research Service at the request of 
jackson, Chairman, Committee on Setesior and Insular Affairs, 
ee geese te 8. Pees. 45, a national fuels and 


stud cna 
PETROI EM PRODUCTI 


Silienssns dis coounasie cnet of fendesing ernie ofl Senate 
Resolution 45, a national fuels and ener, 77. feamamee study, Ninety- 
fourth Congress. Second Session, 2:2 

i. the saan and f particles of 
for the separation recovery 0} oO 
leum from STORAGE 1644 
pate meget 


in subsurface formations, 2:21654 
PETROL UM THIN-LAYER CHROMATOGRAPHY 
Application of thin-layer chromatography to quantitative and 


P 
ualitative analysis ae — and aidan :21651 
OLEUM/TRANSPO) 
"Loading | facilities of the Mobil Oil refinery near Wilhelmshaven, 
Use of eget com go a optimization of oil pipeline 
ety, 
PETROLEUM DEPOSITS 
See also OIL FIELDS 
Sa. DEPOSITS/ACOUSTIC TESTING 
pF ee of pressure transient tests in oii/or gas formations, 
PETROLEUM DEPOSITS/AVAILABILITY 
Estimates of the economic cost of producing crude oil. Senate 
Resolution 45, a national fuels and oe | policy study, Ninety- 
fourth Second Session, 2:21 
PETROLEUM DEPOSITS/EVALUATION 
——— = from fractured reservoirs, 2:21655 (MERC/ 
PETROLEUM DEPOSITS/EXPLORATION 
Mathematical utilization of sedimentological data for architecture 
reconstructions, 2:21625 
Search for eum in the Celtic Sea, 2:21628 
sig Se to ee ee AMMA LOGGING 


ing of oil — 2:21622 
PETROLEUM + aoe POSI ny, EOLOG 
Investigations of the facies of, and - results in the 


Flysch-Formation, St. Ulrich-Hauskirchen oil field, Vienna 
Basin, 2:21636 
PETROLEUM DEPOSITS/MAPS 
Geologic map and coal and oil resources of the Canaan Creek 
Quadrangle, Garfield County, Utah, 2:21568 
= wt ew coal resources of the Ranchester Quadrangle, 
- oy unty, Wyoming, and Big Horn County, Montana, 


PETROLEUM DEPOSITS/OFFSHORE OPERATIONS 
Coastal effects of offshore energy ———s an tm of - a 
ystems, water ports, and nuc:’ wer plants off the 
ee of New Jaws and Delaware, 2: 32654 
PETROLEUM DEPOSITS/SIMULATION 
of treatment of input data for numerical reservoir 
simulation from practical experience, 2:21626 
PETROLEUM INDUSTRY/ POLLUTION 
Pollution control and oil industry, 2:23266 
PETROLEUM INDUSTRY/AIR POLLUTION CONTROL 
Survey of emissions control and combustion = ment data in 
industrial process heating, 2:22721 a4 ee 
PETROLEUM INDUSTRY/CHEMICAL EFFL 
Effluent guidelines and standards: onshore segment me the oil and 
> crc, point source category. Interim final rule making, 


648 
PETROLEUM INDUSTRY/ECONOMICS 
Estimates of the economic cost of producing crude oil. Senate 
Resolution 45, a national fuels and ener, y policy study, Ninety- 
fourth Con; . Second Session, 2:21 
PETROLEUM NDUSTRY/ENERGY CONSERVATION 
es of emissions control and combustion equipment data in 


pm heating, 2:22721 (CONF-7509167-2) 
PETROLE INDUSTR STRY/REG ULATIONS 


= ea control of the petroleum industry in Japan, 
:21 
PETROLEUM INDUSTRY/REVIEWS 
Petroleum: fate of mankind (Book, in German), 2:22655 
PETROLEUM INDUSTRY/SOCIO-ECONOMIC FACTORS 
Coastal energy im -_— qualifications for state and local 
ernments, 2: 
ILEUM PRODUCTS 
See also GAS OILS 
GASOLINE 
LUBRICATING OILS 
PETROLEUM PRODUCTS/ACTIVATION ANALYSIS 
Determination of nitrogen, fluorine, sulfur, and lead in petroleum 
products by yy photon and charged particle activation, 2:21652 








PETROLEUM PRODUCTS/TRANSPORT 


PETROLEUM PRODUCTS/TRANSPORT 
— facilities of the Mobil Oil refinery near Wilhelmshaven, 
2:21641 
PETROLEUM REFINERIES/DESIGN 
— facilities of the Mobil Oil refinery near Wilhelmshaven, 


21641 
PETROLEUM REFINERIES/EQUIPMENT 
Contact-distributing device for a hydrocrackin; tor, - 21638 
PETROLEUM REFINERIES/MATERIALS RECOVER 
Petroleum refinery sulfur recovery plants, 2:23279 
PETROLEUM RESIDUES 
See HEAVY OILS 
PH VALUE/BIOLOGICAL EFFECTS 
Electro-optic spectroscopy and chemical modification of nerve 
axon a 2:23 “e (LBL-5550) 
PH VALUE/MEAS iG METHODS 
Glass electrode anke measurement of pH under pressure and 
- a temperature, 2:23012 (BNWL-tr-223) 
HA 


See BACTERIOPHAGES 


Separation of polar shale oil — using high-speed liquid 
chromatography (Compounds known to exist in shale oil), 
2:21689 (BNWL-2128) 

PHENOL/CORROSIVE EFFECTS 

Program to discover materials suitable for service under hostile 
conditions obtaining in equipment for the gasification of coal 
and other solid fuels. Quarterly — report, April 1, 1976- 
June 30, 1976, 2:21535 (FE-1784-18) 

PHENOLS 
See also PHENOL 

PHENOLS/BIODEGRADATION 

Biodegradation of phenolic waste liquors in stirred-tank, 
columnar, and fluidized bed bioreactors, 2:21561 (CONF- 
761109-4) 

PHONONS/HYBRID RESONANCE 

\ seen in FeCl, 2:22927 (CONF-760601- 


PHOSPHINIC ACIDS/MOLECULAR STRUCTURE 
Sterically hindered solvent extractants. II. A neutron-diffraction 
study of the di-tert-butylplosphinic acid dimer showing strong 
asymmetric hydrogen bonding, 2:23047 
PHOSPHORIC ACID/PHASE TRANSFORMATIONS 
Motions in a viscous inorganic liquid: ferrous ion in cold 
phosphoric acid (Diffusion line broadening in Moessbauer 
effect; glass-liquid transition), 2:23015 (CONF-760938-4) 
PHOSPHORUS/X-RAY FLUORESCENCE ANALYSIS 
Advantages of x-ray fluorescence analysis for trace elements in 
silicate rocks, 2:22992 
PHOSPHORUS 31 TARGET/PION REACTIONS 
Dramatic nuclear structure effects in (77,7N) reactions, 2:23554 
PHOSPHORUS 32/HOT ATOM CHEMISTRY 
Hot atom reactions involving multivalent and univalent species. 
He ry report, February 1976-January 1977, 2:23061 TORO. 
2! 
PHOSPHORUS 34/ENERGY LEVELS 
States of **P, 2:23558 
PHOSPHORUS 34/MASS 
States of *4P, 2:23558 
PHOSPHORUS CHLORIDES/HOT ATOM CHEMISTRY 
Hot atom reactions involving multivalent and univalent species. 
ris hy report, February 1976-January 1977, 2:23061 (ORO- 
-2 
PHOSPHORUS FLUORIDES/HOT ATOM CHEMISTRY 
Hot atom reactions involving multivalent and univalent species. 
39e 29) report, February 1976-January 1977, 2:23061 (ORO- 
98-29 
PHOSPHORYLATION/BIOCHEMICAL REACTION KINETICS 
Fluorescence studies on chloroplast coupling factor, 2:23335 
(LBL-5366) 
PHOTOCHEMICAL OXIDANTS/MEASURING METHODS 
Measurement of photochemical oxidants in the atmosphere: 
calibration of reference methods, 2:23280 
PHOTOCHEMICAL OXIDANTS/QUANTITATIVE 
CHEMICAL ANALYSIS 
Measurement of photochemical oxidants in the atmosphere: 
calibration of reference methods, 2:23280 
PHOTOCHEMISTRY 
Nonequilibrium photochemical reactons induced by lasers. 
Technical progress report, 2:23052 (MIT-2793-5) 
PHOTOCHEMISTRY/RESEARCH PROGRAMS 
Studies in chemical dynamics and radiation chemistry. Technical 
progress report, 1 July 1975-30 June 1976, 2:23054 (CALT- 
767P4-145) 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
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PHOTOGRAPHS 
See IMAGES 
PHOTON-DEUTERON INTERACTIONS/CROSS SECTIONS 
Photoproduction of rho° and rho mesons at 3 GeV, 2:23461 
PHOTON-DEUTERON INTERACTIONS/DIFFERENTIAL 
CROSS SECTIONS 
Photoproduction of rho° and rho mesons at 3 GeV, 2:23461 
PHOTON-PROTON INTERACTIONS/COMPTON EFFECT 
Polarizabilities of nucleons, 2:23468 
PHOTONUCLEAR REACTIONS/ABSORPTION 
Gauge invariance, locality, and the o-/sub -/2 photoabsorption 
sum rule, 2:23599 
PHOTONUCLEAR REACTIONS/REVIEWS 
Photonuclear reactions, 2:23545 
PHOTONUCLEAR REACTIONS/SUM RULES 
Gauge invariance, locality, and the o/sub -/2 photoabsorption 
sum rule, 2:23599 
PHOTOSYNTHESIS/BIOCHEMICAL REACTION KINETICS 
Reso) center complexes from green bacteria, 2:23333 (BNL- 
2157 
PIG ION SOURCES 
-_ PENNING ION SOURCES 


See FUEL PINS 
PION MINUS REACTIONS 
Charged hadron and lepton currents produced by low-momentum 
(less than or equal to 3 GeV/c) charged pions in Al, Fe, and Pb 
targets (0, 5 to 3 GeV/c, spatial dependence, tables, diagrams), 
2:23513 (ORNL/TM-5677) 
PION MINUS REACTIONS/ELASTIC SCATTERING 
Pion-nucleus scattering and the investigation of nuclear spin 
dependent effects (Angular correlation, 100 to 200 MeV, cross 
sections), 2:23551 
PION MINUS REACTIONS/INELASTIC SCATTERING 
Pion-nucleus scattering and the investigation of nuclear spin 
dependent effects (Angular correlation, 100 to 200 MeV, cross 
sections), 2:23551 
Study of the reaction 7p + 'C yields wp + 'C* (4.44 MeV) at 
4.5 GeV/c (Angular distribution, electric quadrupole transition, 
polarization, density matrix elements, cross sections), 2:23471 
PION MINUS-PROTON INTERACTIONS/CROSS SECTIONS 
Tests of the quark-line rule for the eta-eta’ complex, 2:23508 
PION MINUS-PROTON INTERACTIONS/D) 
CROSS SECTIONS 
Determination of the pion trajectory in the momentum region 2-50 
GeV/c, 2:23483 
Elastic scattering of 7p mesons by protons in the Coulomb- 
es interference region in the momentum range 33-60 GeV/ 
c, 2:23482 
PION MINUS-PROTON INTERACTIONS/ELASTIC 
SCATTERING 


aN Si: partial-wave amplitude near the etan prea threshold 
(Cusp size and orientation, partial wave unitarity), 2:23509 
po te cet of the gr parameter P in elastic Tipp 
scattering at 450 MeV, 2:23481 
PION MINUS-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIO 


INS 
Production =*(1385) and K* resonances in 7p p collisions at 4.35 
and 4.85 GeV/c, 2:23484 
— for forward production of massive states which decay with 
muon emission, 2:23465 
PION MINUS-PROTON INTERACTIONS/PARTIAL WAVES 
oe of the reaction 7p pyields7i fp n at 360 and 405 MeV 
pet — analysis with inclusion of the triangle diagram, 
PION MINUS-PROTON INTERACTIONS/PARTICLE 
RAPIDITY 


Correlations between charged particles and ‘y quanta in 7p p 

interactions at 40 GeV/c, 2:23480 
PION MINUS-PROTON INTERACTIONS/SCATTERING 

AMPLITUDES 

Elastic scattering of 7p mesons by protons in the Coulomb- 
nuclear interference region in the momentum range 33-60 GeV/ 
C, 2:23482 

Field-theoretic model of Harari’s two component 
phenomenological theory of high energy hadron scattering 
(Helicity, boson exchange graphs, dual absorption model), 


2:23512 
PION MINUS-PROTON INTERACTIONS/TOTAL CROSS 
SECTIONS 
Elastic scattering of 7p mesons by protons in the Coulomb- 
nuclear interference region in the momentum range 33-60 GeV/ 


Cc, 2:2348 
PION PLUS REACTIONS 
Charged hadron and lepton currents produced by low-momentum 
(less than or equal to 3 GeV/c) charged pions in Al, Fe, and Pb 
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targets (0, 5 to 3 GeV/c, spatial di lence, tables, di 
2:23513 (ORNL/TM-567 nee: — 
PION PLUS REACTIONS/ ‘(GE-EXCHANGE REACTIONS 
Coherent charge exchange of 77i mesons on xenon nuclei at 2.9 
cn 2: as i 
Observation o double-charge-exchange reaction *O(zi, 
)?®Ne (139 MeV), 2:23557 
= — REACTI get ey me poy ol 
m-nucleus scattering investigation of nucl 
it effects (Angular correlation, 100 to 200 TE cn 
sections), 2:23551 
PION — REACTIONS/INELASTIC a, 
Pion-nucleus scattering investigation of nuclear 
lent effects (Angular correlation, 100 to 200 BP ton 
sections), 2:23551 
PION PLUS-PROTON INTERACTIONS/CROSS SECTIONS 
Tests of the quark-line rule for the eta-eta’ complex, 2:23508 
PION PLUS-PROTON INTERACTIONS/ELASTIC 
SCATTERING 


Cross sections and char oe multiplicities in wip and 
collisions at 60 GeVie, . 4 ~ 

Measurement of the polarization parameter P in elastic wip p 
scattering at 450 MeV, 2:23481 

— of forward elastic i p scattering from 4.4 to 6.0 GeV/c, 


23486 
PION PLUS-PROTON INTERACTIONS/INELASTIC 
yeep te id charged: le multiplici and 

ross sections and charg el tiplicities in 7i 
collisions at 60 GeV/c, 2 , ” 
PION PLUS-PROTON INTERACTIONS/SCATTERING 
AMPLITUDES 


Field-theoretic model of Harari’s two component 
henomenological theory of hadron scattering 
(Helicty, boson exchange graphs, dual absorption model), 
PION REACTIONS/KNOCK-OUT REACTIONS 
Dramatic nuclear structure effects in (77,7'N) reactions, 2:23554 
oo REACTIONS/SCATTERING 
pe A. tical —s for slow pions in nuclei, 2:23:95 
PIONI -RAY SPECTRA 


Determination a oy ernaneng widths and shifts of pionic x- 
pio trometer, 2:23435 
PION.PION ONS/PHASE SHIFT 
or form factors for the coupled a7 and 7rw states, 


2:23 
PION-PION INTERACTIONS/SCATTERING LENGTHS 
Investigation of the reaction 7p pyieldszi tpn at 360 and 405 MeV 
and ial-wave analysis with inclusion of the triangle diagram, 


2:23485 
PION-PROTON INTERACTIONS/ELASTIC SCATTERING 
pyre age of the forward os amplitude at high 
ies (10 to 1000 GeV), 2:23517 
PION.PI OTON INTERACTIONS/SCATTERING 
AMPLITUDES 


Uniformization of the forward scattering amplitude at high 
energies (10 to 1000 GeV), 2:23517 
PIONS 
See also PIONS MINUS 
PIONS NEUTRAL 
PIONS PLUS 
PIONS/ELECTROMAGNETIC FORM FACTORS 
— form factors for the coupled 77 and 7rw states, 


2:23506 
PIONS/PAIR PRODUCTION 
Invariant-mass of two-pion inclusive correlation 
functions (205 GeV), 2:23519 
PIONS/PARTICLE PRODUCTION 
Relativistic effects in a one-nucleon model for proton induced 
Fy roduction, 2:23598 
PIO HOTOPRODUCTION 
sa emote sum rules and a — analysis of pion 


+e roduction on nucleons, 2:2 
PIONS, E TRAJECTORIES 
tion of the pion trajectory in the momentum region 2-50 
Gevie 2:23483 

PIONS MINUS/PARTICLE PRODUCTION 

ve calsions a 20, 80, a ¢ transverse momentum in p-p and 

collisions at 200, 400 GeV, 2:23474 

PIONS NEUTRAL/PARTICLE PRODUCTION 

Se production in neutrino and antineutrino reactions, 


PIONS PLUS/PARTICLE PRODUCTION 
eer po elegy at large transverse momentum in p-p and 
at 200, 400 GeV, 2:23474 
PIO $ PLUS PHOTOPRODUCTION 
Analysis of zi photoproduction in the energy range 220 to 280 
MeV, 2:23458 
FITTINGS/MECHANICAL PROPERTIES 
ee ee ee ee Oe 
forces, 2:22848 


PLASMA/IMPURITIES 


PIPE FITTINGS/RUPTURES 
Inelastic — of a nuclear pipe elbow subjected to rupture 
forces, 2: 


PIPELINE QUALITY GAS 
See HIGH BTU GAS 
'ELINES 


IP 
See also SLURRY PIPELINES 
PIPELINES/CONTROL SYSTEMS 
Use of process computers in the optimization of oil pipeline 
and safety, 2:21649 
PIPELINES/DESIGN 
P = — of the Mobil Oil refinery near Wilhelmshaven, 
PIPELINES/DISTRICT HEATING 
Future heat supply of our cities. Heating by waste heat, 2:22606 
PIPELINES/MATERIALS 
ae the drop weight tear test for tough pipeline steels, 


2:2284' 
PIPELINES/MATERIALS TESTING 
Gas ~ oe hg PVC; operational experience and material test 
res 
PIPELINES/RELIABILITY 
Hard PVC — operating experiences and materials testing 
results, 2:22921 
PIPES/DEFECTS 
—. Sta the flaw tolerance of reactor coolant 
iping, 2: 
PIPES/QUALITY ASSURANCE 
Computers in the quality assurance, 2:22429 
PIPES/RUPTURES 


Reactor coolant s: ture study pro; 
report No. 36 1 April-30 June eh 76 (BWR), 2:22539 GEAP- 


PIPES/STANDARDS 
Nickel-molybdenum-chromium alloy seamless pipe and tubes 
(ASME SB-167 with additional requirements), 2:22326 (RDT- 
M-3-10(Rev.)(4-76)) 


ee testing, 2:22426 
PIPES/STRESS ANAL 


Techniques for valating the flaw tolerance of reactor coolant 


2:224 
PIP pEeULTRASO TRASONIC TESTING 
Computers in the — assurance, 2:22429 
P IN/RADIOACTIVITY 


Plutonium and americum concentration along fresh water food 
chains of the Great Lakes, U.S.A. General summary of 
1975-1976, 2:23304 (COO-3568-13) 
See also AQUATIC ORGANISMS 
BIOMASS 


FUNGI 
NICOTIANA 


IS 
Development of a rapid scanning spectrophotometer and signal 
processing system for studies in bioenergetics. Progress report, 
April 1976-March 31, 1977 (Measurements of photosynthesis in 
poe and 7 iration in animals), 2:23365 (COO-2933- -1) 
PL METRIC ANALYSIS 
Low bet nen Ge(Li) detector with anticoincidence Nal 


anr.ulus (revised) (Determination of U, Th, “°K, and *°7Cs in 
soils and >, 2:23197 (EGG- 1183- 2326(Rev. )) 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also BEAM-PLASMA SYSTEMS 
COLD PLASMA 
COLLISIONAL PLASMA 
COLLISIONLESS PLASMA 
HOT PLASMA 
INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 
PLASMA/BREAKDOWN 
Breakdown of a gas within a Tokamak, 2:23674 
PLASMA/D! ‘C PROPERTIES 
Plasma mode of weakly and strongly coupled one-component 
— 2:23732 
PLASMA/DISTRIBUTION FUNCTIONS 
Velocity distribution funct’ n in a Lorentz plasma, 2:23694 
PLASMA/ELECTRIC CONDUCTIVITY 
Electi:cal conductivity of a nonideal plasma, 2:23698 
PLASMA/ELECTROMAGNETIC FIELDS 
Evaluation of the radiation field in a spherically symmetric 
oo, 2:23715 (AD-A-024922) 
PLASMA/IMPURITIES 
Classical analysis of impurity transport, 2:23687 (EUR-CEA-FC- 
817) 








PLASMA/ION-ION COLLISIONS 


PLASMA/ION-ION COLLISIONS 
Interaction between ions through an intervening system (neutral 
gas) and the problem of the existence of a _ cluster 
maintaining itself by intrinsic — 2:23675 
PLASMA/KINETIC EQUATIONS 
Elements of plasma kinetic theory, 2:23689 (JEN-317) 
PLASMA/TURBULENCE 
Theory of strongly correlated charged-particle systems: Plasma 
turbulence and high-density electron liquids, 2:23678 
PLASMA DIAGN (CS/ALPHA SP’ OSCOPY 
Laser fusion burn diagnostics — several a-time-of-flight 
spectrometers, 2:23835 (UCRL-78487) 
Laser fusion burn diagnostics — several a-time-of-flight 
spectrometers, 2:23836 (UCRL-78487(Rev.1)) 


PLASMA DIAGNOSTICS/ATOMIC B 
— study of crossed atom-laser beam plasma diagnostics, 
23666 


PLASMA DIAGNOSTICS/ELECTRIC PROBES 
woe of the electron-energy distribution function from 
robe responses by the regularization method, 2:23660 
PLASMA DIAGNOSTICS/FABRY-PEROT 
INTERFEROMETE 


R 
New method for multi-channel Fabry-Perot eteners of light 
pulses in the nanosecond re + oe 23651 | 75-6) 
PLASMA DIAGNOSTICS/HOLOG 
Holographic interferometry of laser Gee targets at 2660 A, 
2:23659 (UCRL-78429) 
PLASMA DIAGNOSTICS/INTERFEROMETERS 
Submillimeter interferometers for plasma diagnostics, 2:23653 
(KFTI-75-2) 
PLASMA DIAGNOSTICS/ION PROBES 
Analytical derivation of the H.F. electrostatic potential created by 
an — point source in a streaming water-bag plasma, 
2:2 


PLASMA DIAGNOSTICS/LASER RADIATION 
—- study of crossed atom-laser beam plasma diagnostics, 
2:2 


Applications of light scattering and spectroscopy to plasma 
diagnostics. Final report, April 1, 1965-September 30, 1974, 
2:23655 (ORO-3393-8) 

Plasma parameter estimation according to the intensity of laser 
radiation scattered at different angles, 2:23663 

PLASMA DIAGNOSTICS/PROBES 

Measurement of the velocity of plasma by means of a total-head 
pressure probe, 2:23668 

Measuring plasma temperature with an enthalpy probe, 2:23662 

PLASMA DIAGNOSTICS/RAYLEIGH SCATTERING 

Resonance and Rayleigh scattering from the neutral gas 
background of plasmas, 2:23652 (IPP-1/160) 

PLASMA DIAGNOSTICS/RESONANCE SCATTERING 

Resonance and Rayleigh scattering from the neutral gas 
background of plasmas, 2:23652 (IPP-1/160) 

PLASMA DIAGNOSTICS/SPECTROSCOPY 
Measurement of high energy ions, 2:23657 (UCRL-78427) 
Measurement of high energy ions, 2:23658 (UCRL-78427(Rev.1)) 
PLASMA DIAGNOSTICS/TEMPERATURE MEASUREMENT 
Improvement of contact methods of heat flux measurement, 


2:23669 
PLASMA DIAGNOSTICS/THOMSON SCATTERING 
90 deg Thomson scattering apparatus for the Alcator device, 


2:23664 
PLASMA DIAGNOSTICS/X-RAY SPECTRA 
Implosion diagnostics using x-rays, 2:23650 (IAEA-182) 
PLASMA DRIFT/MAGNETOHYDRODYNAMICS 
Computational magnetohydrodynamics of time-dependent flows 
in toroidal systems, 2:23692 
PLASMA DRIFT/MEASURING METHODS 
Analytical derivation of the H.F. electrostatic potential created by 
aaerene point source in a streaming water-bag plasma, 


PLASMA DRIFT/TRANSPORT THEORY 
Transport processes within a plasma driven by a high-frequency 
electric field, 2:23695 
PLASMA DRIFT/VISCOSITY 
Measuremert of the velocity of plasma by means of a total-head 
pressure probe, 2:23668 
PLASMA GUNS/VALVES 
Gas control unit for a plasma electron gun (Patent), 2:23672 
PLASMA HEATING 
See also ADIABATIC COMPRESSION HEATING 
BEAM INJECTION HEATING 
HIGH-FREQUENCY HEATING 
JOULE HEATING 
LASER-RADIATION HEATING 
PLASMA HEATING/PLASMA MICROINSTABILITIES 
Plasma instabilities in ion cyclotron heating, 2:23645 
PLASMA INSTABILITY 
See also PLASMA MACROINSTABILITIES 
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PLASMA MICROINSTABILITIES 
TRAPPED-PARTICLE INSTABILITY 
PLASMA INSTABILITY/HALL EFFECT 
Thermal instability of compressible hall — 2:23713 
PLASMA INSTABILITY, ULEN 
— _ of test waves in plasmas with ion acoustic turbulence, 
2:2372 
PLASMA MACROINSTABILITIES 
See also FLUTE INSTABILITY 
HELICAL INSTABILITY 
TRAPPED-PARTICLE INSTABILITY 
PLASMA MACROINSTABILITIES/KINK INSTABILITY 
Stabilization of resistive kink modes in the tokamak, 2:23649 
PLASMA MACROINSTABILITIES/PARAMETRIC 
INSTABILITIES 


Observation of parametric instabilites in lower-hybrid radio- 
frequency heating of tokamaks, 2:23648 
MICROINSTABILITIES 
See also BUMP-IN-TAIL INSTABILITY 
CYCLOTRON INSTABILITY 
DRIFT INSTABILITY 
Plasma instabilities in ion cyclotron heating, 2:23645 
PLASMA MICROINSTABILITIES/STABILIZATION 
Mirror stabilization and "Q” enhancement by electron 
modification of the ambipolar potential, 2:23708 (SAI-76-727- 


LJ) 
PLASMA PRODUCTION/ELECTRON BEAMS 

Double-shell targets at low electron-beam power, 2:23821 
(SAND-76-5727) 

Laser fusion research in Japan, 2:23816 (IAEA-182) 

Laser induced non-linear plasma phenomena (self phase 
modulation of light) and anomalous absorption of REB in 
plasma, 2:23817 ([AEA-182) 

Laser systems, 2:23807 (IAEA-182) 

PLASMA PRODUCTION/IONIZATION 
Ionization in a dilute low-temperature plasma in the presence of a 
solid phase and alkali-metal component, 2:23677 
PLASMA PRODUCTION/MICROWAVE RADIATION 
Toroidal plasma generator (Patent), 2:23701 
PLASMA PROD CTION/RELATIVISTIC BEAM INJECTION 
REB fusion at the Institute of Plasma Physics, Nagoya University, 
Japan, 2:23812 (IAEA-182) 

PLASMA PRODUCTION/SHOCK WAVES 

Some gas dynamic — of fusion plasmas, 2:23702 
PLASMA SIMULATI 

Computer simulation of the creation of a transient, high-density 

plasma by convergent neutral beams, 2:23691 (UCRL-52055) 

PLASMA SIMULATION/ALGORITHMS 

Stability of the Langdon-Dawson advective algorithm, 2:23696 
PLASMA SIMULATION/CORRELATION FUNCTIONS 

— approach to the classical one-component plasma, 
2:2 


PLASMA SIMULATION/NUMERICAL SOLUTION 
Numerical simulations of plasmas with smoothing in phase space 
and filtering in time. Progress report, 1 October 1975-30 
September 1976, 2:23686 (COO-2200-8) 
PLASMA WAVES 
See also ELECTRON PLASMA WAVES 
ION ACOUSTIC WAVES 
Detection of electroacoustic resonances from a change of amutual 
conduction of wave guide apertures, 2:23724 
PLASMA WAVES/BERNSTEIN MODE 
Radiation coupling of Bernstein modes in a ring plasma, 2:23716 
(SAI-76-792-LJ) 
PLASMA WAVES/COUPLING 
Parametric amplification in the interaction between stable and 
unstable plasma waves, 2:23718 
PLASMA WAVES/CYCLOTRON FREQUENCY 
Instability of electrostatic electron-cyclotron waves in a plasma 
with an inverse loss cone, 2:23719 
PLASMA WAVES/FOCUSING 
Some wave collapse models, 2:23721 
PLASMA WA RID RESONANCE 
Ion hybrid resonance absorption of plasma waves, 2:23722 
PLASMA WAVES/NONLINEAR PROBLEMS 
Influence of nonlinear dissipative effects on the spectra of strong 
Langmuir turbulence, 2:23720 
PLASMA WAVES/OSCILLATION MODES 
Plasma mode of weakly and strongly coupled one-component 
plasmas, 2:23732 
PLASMA WAVES/RESONANCE 
— a generation in a bounded magnetoplasma, 
PLASMA WAVES/TURBULENCE 
Dynamics and conservation laws in electrostatic plasma 
turbulence, 2:23728 
Pumping of energy into a short wavelength range in parametric 
turbulent magentoactive plasma, 2:23725 


P. 
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PLASMA WAVES/WAVE PROPAGATION 
Propagation of lynamic waves into a collisionless current 


er, eer 23729 
PLASTIC iC SCINTILLATION DETECTORS/DESIGN 
Fast-neutron detector for use as a criticality monitor, 2:23202 
— 


PLA 

(Thicker than SHEETS or FOILS.) 
PLATES/MECHANICAL VIBRATIONS 

Moving-load stability of a circular plate on a floating central 

collar, 2:23625 

PLATES/STRESS ANALYSIS 

Stress — “ of perforated > plates under in-plate loadings, 

¢ IRNL/NUREG- 


TES 
See FUEL PLATES 
PLATFORM MOUNTED NUCLEAR PLANT 
See OFFSHORE NUCLEAR POWER PLANTS 
PLATINUM/ACTIVATION ANALYSIS 
Neutron activation analysis of elements extracted into organic 
media, 2:22971 
Search for accuracy in activation in activation anal 
elements in different matrices (Neutrons), 2:22 
PLATINUM/BIOCHEMICAL REACTION KINETICS 
Methylcobalamin: methylation of platinum and demethylation 
with lead, 2:23024 
PLATINUM/CATALYTIC EFFECTS 
Dehydrogenation and hydrogenolysis of cyclohexane and 
Pao on stepped Miller Index) platinum surfaces, 


Properties and application of noble metal catalysts for 
eneous Catalytic hydro, 2:23028 
PLATING M/ PHYSICAL RADIATION 
Thermal and fission neutron- ee 
latinum, 2:22890 (CONF-761027-6) 
PLA 191/HIGH SPIN STATES 
ie in levels in '*'Pt and '®*Pt and the triaxial rotor model, 


223582 
PLATINUM 193/HIGH SPIN STATES 
— - levels in *'Pt and '**Pt and the triaxial rotor model, 


PLATINUM COMPLEXES/CRYSTAL STRUCTURE 
Structural studies of precursor and partially oxidized conducting 
complexes. I. A neutron diffraction and spectroscopic 
oe of quasi-one-dimensional potassium 
iatinate (1.75:1) _— Ki 
nIPUCN). .1.5H20, 2:230: 
PLATINUM SOMPLEXES/S! 
ANALYSIS 
Nature of the Pt chain distortion in the partially oxidized one- 
dimensional complex, Ki 7sPt(CN),.1.5H2O, 2:23031 
Structural studies of precursor and partially oxidized conducting 
complexes. I. A neutron spectroscopic 
peta ona of quasi-one-dimensional potassium 
latinate (1.75:1) ——— Ki 
nIPUCN).L 1.5H2O, 2:230: 
PLATINUM ALS CATALYTIC EFFECTS 
Properties and application of noble metal catalysts for 


eneous Catalytic h genations, 2:2 
PLT DEVitES —— 


(Princeton Large Torus.) 
PLT DEVICES/MAGNET COILS 
Laminated beams: deflection and stress as a function of epoxy 
shear modulus, 2:23782 (PPPL-1287) 
PLUMES/DIFFUSION 
— depletion following postulated atmospheric plutonium 


is of trace 


- . r 
= ome of release of large power plants, 2:23262 (ORNL-tr- 
PLUTONIUM/CHEMICAL ANALYSIS 
Concentration of U and Np from Pu and Pu alloys 


determination by x-ray fluorescence, 2:22988 WAL UR-76-1723) 
PLUTONIUM/D! SION 


Migration Oo eediny 221081 CONF MOMS 
laboratory studies), 2:21841 (CONF-760701-) 
PLUTONIUM/ENVIRONMENTAL EXPOSURE PATHWAY 
Transfer of plutonium from the environment to man, 2:23385 
(CONF-760701-) 
PLUTONIUM/ENVIRONMENTAL TRANSPORT 
ion and diffsion of plutonium in soils. Progress report, 
— 1, 1976-December i, 1976, 2:23294 (ORO-4700-3) 
UTONIUM/ION E} EXCHANGE 
method for preparing micro-samples for the 
y= hee isotopic analysis of uranium and plutonium, 
2:23008 


PLUTONIUM DIOXIDE/PHYSICAL RADIATION 


nae nie eaget eae RATIO vee én 
pplication spectrometry to the fe) isotopic 
of faci elements, 2:21785 a 


PLUTO) 
Leach behavior of hydrofracture grout incorporating radioactive 
wastes, 2:21857 
Recovery of plutonium from incinerator ash at Rocky Flats 
ashes with HNO; containing fluoride ion), 2:21824 


) 
NIUM, NONDESTRUCTIVE ANALYSIS 
Piast fuel-rod calorimeter, 2:22987 
PLUTO MATERIALS DIVERSION 
a uranium environmental inquiry. First report (Public 
perme gs Fe rem to development of Ranger uranium 
mine), 2:2171 


(CLEAR REACTION ANALYSIS 
of environmental airborne fissionable material, 


2:22' 
PLUTONIUM/PRODUCTION 
Atlantic Richfield ay Com process technology and 


devel sport, July 1976-September 
976, 2:21766 ARH-L 149-B) Sent 
UTO ARATION PROCESSES 
Method of purification of solutions containing plutonium and/or 


— by plutonium and/or neptunium separation (Patent), 


PLUTONIUM/SOLVENT EXTRACTION 
Method for the ~ urification of process-streams 1.0m yer in 
a spent HTR-fuel reprocessing plant (TOA), 2:21772 (Juel-1212) 
Method of improving the extraction sah to the ofa 
tributylphosphate solution, especially in the separation of 
~ lutonium and an um values (Patent), 2:21780 
INIUM/TRANSPO 
Usefulness of the risk oe technique in solvin 


rtation problems, 2:21787 (BNWL-SA-594 
PLUTONIUM 238/ENERGY-LEVEL TRANSITIONS 


Reevaluation of the gamma-ray energies and absolute branchi 
aaa of 737U, 238 239 240 241 py and 741 Am, 2:23588 (UC. 


2139) 
PLUTONIUM 238/RADIOISOTOPE HEAT SOURCES 


238Py fuel form . Savannah River Laboratory monthly 
report, 2: 21907 (DPST.76-128-10) 


238 Pu fuel form eee. Savannah River Laboratory monthly 
+ ho a (DPST-76-128-11) 
PL’ /ENERGY-LEVEL TRANSITIONS 
Gescdionibe m the gamma-ray energies and absolute branchi 
Tr of 757U, 238 239 240 241 Py and 241 Am, 2:23588 (UCR 
PLUTONIUM 239/ENVIRONMENTAL TRANSPORT 
Plutonium and americum concentration along fresh water food 
chains of the Great Lakes, U.S.A. General summary of 
ene Seat 2:23304 (COO-3568-13) 
PL 239/GAMMA SPECTROSCOPY 
Evaluation of a gamma- ey gauge for uranium- 
lutonium assay, 2:22 
PL INIUM 239/RADIOMETRIC ANALYSIS 
Tec ues for identification and estimation of fissile materials, 
2:218' 
PLUTONIUM 239 TARGET/NEUTRON REACTIONS 
Measurement of eo delayed neutron spectra from 
fast fission (10 MeV), 2: at 
PLUTONIUM 240/ENERGY-LEVEL TRANSITIONS 
Reevaluation of the gamma-ray energies and absolute ye 
intensities of 7*7U, 75* 29° 24° 241 Py, and **1 Am, 2:23588 (UCR 
52139) 
PLUTONIUM 240/ENVIRONMENTAL TRANSPORT 
Plutonium and americum concentration along fresh water food 
chains of the Great Lakes, U.S.A. General summary of 
1975-1976, 2:23304 (COO-3568-13) 
NIUM 241/ENERGY-LEVEL TRANSITIONS 
"ovation of the gamma-ray energies and absolute re 
intensities of 7°7U, 7°* 25° 24° 241 Py, and **! Am, 2:23588 (UCR 
52139 
PLUTO ALLOYS/CHEMICAL a 
Concentration of U and Np from Pu and Pu alloys 
determination by x-ray fluorescence, 2:22988 TA “UR- 76-1723) 
PLUTONIUM ALLOYS/MAGNETIC PROPERTIES 
rties of actinide Laves phases, 2:22862 (CONF- 


) 
PLUTONIUM DIOXIDE/FABRICATION 
microstructures, and properties of PuOz, 2:22904 
P-MS-76-33) 
NIUM DIOXIDE/MICROSTRUCTURE 
Thai ject of oxalate precipitation on PuO2 microstructures, 2:22905 


(DP-MS-76-34) 
ures, and properties of PuOz, 2:22904 
P-MS-76-33) 
INIUM DIOXIDE/PHYSICAL RADIATION EFFECTS 
"Fuel pin irradiation test with integrated variation of a density: 
FR 2 capsule, test group 5a, 2:22319 (EURFNR-1264 








PLUTONIUM DIOXIDE/QUANTITY RATIO 


Low power, moderate burnup, fast irradiation of (U,Pu)O: fuels, 
series F6 and F8, 2:22280 (GEAP-14098) 
PLUTONIUM DIOXIDE/QUANTITY RATIO 
Autoradio; * hic measurement of Pu distribution in mixed-oxide 
nuclear fuel, 2:22283 (HEDL-TME-76-53) 
PLUTONIUM DIOXIDE/RADIONUCLIDE MIGRATION 
Plume depletion following postulated atmospheric plutonium 
dioxide releases, 2:23276 
PLUTONIUM DIOXIDE/SINTERING 
Method of preparing relatively low density oxide fuel for a 
nuclear reactor (Patent), 2:22471 
PLUTONIUM ISOTOPES/ENVIRONMENTAL TRANSPORT 
Distributions of transuranic nuclides in the oceans; possibilities for 
their cycling (Pu and Am), 2: “aad ‘COO-3563-40) 
PLUTONIUM ISOTOPES/ISOTOPE RATIO 
ae de in irradiated fuel by neutron resonance analysis, 
2:21 
PLUTONIUM NITRATES/TRANSPORT 
Results of research to evaluate solid plutonium nitrate as a safe 
shipping form, 2:21786 (BNWL-1941) 
PLUTONI NITRIDES/MANUFACTURING 
Nitrogen-15 enrichment and its potential use in advanced LMFBR 
mixed-nitride fuels, 2:22292 (ORNL/TM-5621) 
PLUTONIUM PRODUCTION REACTO 
See also ae ~ poaadapeaeaas REACTORS 


N-REAC 
PLUTONIUM PRODUCTION REACTORS/EXCURSIONS 
Steam void behavior during a postulated nuclear excursion in a 
water-moderated reactor mockup (Savannah River Plant), 
2:22538 (DP-MS-76-35) 
PLUTONIUM PRODUCTION REACTORS/FUEL 
Semi-automatic fluoroscope, 2:22514 (DPSPU-76-30-14) 


PLUTONIUM PRODUCTION REACTORS/IRRADIATION 
CAPSULES 


Evaluation of Zircaloy-2 process tubes containing nonstandard 
spacers, 2:22512 (BNWL-CC-1633) 
Evaluation of reactor process tubes 2255KE and 3056KE, 2:22513 
(BNWL-CC-2516) 
PLUTONIUM PRODUCTION REACTORS/SPACERS 
Evaluation of Zircaloy-2 process tubes containing nonstandard 
spacers, 2:22512 (BNWL-CC-1633) 
PLUTONIUM RECYCLE/ACCOUNTING 
Improved material accounting for plutonium processing facilities 
and a *5U-HTGR fuel fabrication facility, 2:21870 (BNWL- 


2098) 
PLUTONIUM RECYCLE/REGULATIONS 
Use of mixed uranium-plutonium oxide fuels in light-water nuclear 
wer reactors, 2:22337 
POINCARE GROUPS/FOLDY-WOUTHUYSEN TRANSFORM 
Foldy-Wouthuysen transformations in an indefinite-metric space. 
III. Relation to Lorentz transformations for first-order wave 
equations and the Poincare generators, 2:23620 
POINT CONTACTS 
See ELECTRIC CONTACTS 
POLLUTION CONTROL EQUIPMENT 
See also AIR FILTERS 
CATALYTIC CONVERTERS 
POLLUTION CONTROL EQUIPMENT/DESIGN 
Equipment for the electric cleaning of exhaust gases by ionization 
(Patent), 2:22145 
Method to remove sulfur dioxide from exhaust air or waste gases 
(Patent), 2:22144 
POLLUTION REGULATIONS/COMPLIANCE 
Energy related authority. Temporary suspensions, compliance 
date extensions, and one year reer for power plant 
shut downs; requirements, 2:232 
POLLUTION REGULATIONS/IMPLEMENTATION 
Emission monitoring requirements: receipt of application and 
approval of alternative monitoring ents, 2:23270 
POLYACRYLATES/FRACTURE PROPERTIES 
Materials and mechanics of rate effects in brittle fracture. Progress 
> > geal 1975-October 1976 (PMMA), 2:22919 (C 
POLYATOMIC MOLECULES/CHEMICAL REACTION 
KINETICS 


Classical dynamics of triatomic system: energized harmonic 
molecules, 2:23014 (CALT-767P4-49) 
— AROMATIC HYDROCARBONS/BIOLOGICAL 


Induction of endogenic virus, type C, by 5-iododeoxyuridine: 
increase of this induction by polycyclic hydrocarbons, 2:23410 
(ORNL-tr-4283) 

= ee eee teow mages 
nvestigation of the mode sorption of ammonia in polystyrene 
by NMR, 2:23023 ‘ asi 
POMERANCHUK PARTICLES/SU-3 GROUPS 
SU(3) content of the Pomeron at very high energies, 2:23521 
POMERONS 
See POMERANCHUK PARTICLES 
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PONDS 
See LAKES 
PONDS/HEAT STORAGE 
Evaluation of “Solaris” water-trickle solar collector and 
demonstration of annual cycle collection and storage of solar 
heated water, 2:22043 (CONF-761 143-1) 
PONDS/RADIONUCLIDE MIGRATION 
Fixation and long-term accumulation of tritium from tritiated 
water in an experimental aquatic environment, 2:23307 (CONF- 
750989-P3 
POOL CRITICAL ASSEMBLY ORNL 
See ORNL-PCA REACTOR 
POOL TYPE REACTORS 
See also ARMF-1 REACTOR 
BSR-1 REACTOR 
BSR-2 REACTOR 
FRG-2 REACTOR 
KUR REACTOR 
POOL TYPE REACTORS/FAILED ELEMENT MONITORS 
Failed fuel element detector aa 2:22508 
POROSITY/MEASURING METHO 
Increased precision of porosity measurements using a modified 
Ruska universal porometer, 2:21623 
POSITION SENSITIVE DETECTORS/READOUT SYSTEMS 
Position readout by charge division in large two-dimensional 
detectors (Linear resistive electrodes), 2:23193 (BNL-21886) 
POSITIVE COLUMN/DISTRIBUTION FUNCTIONS 
Calculation of the electron-energy distribution Saale from 
aed oe by the —_ — method, 2:23660 
POSITRON CAMERAS/D. 
Hi ee gamma enol and their application in a 
AF pap camera, 2:23199 (LBL-5516 
POSITRONS/LIFETIME 
Positron lifetimes in voids and other defects in annealed, neutron- 
irradiated aluminum, 2:22892 (CONF-761027-8) 
POTASSIUM/BIOLOGICAL EFFECTS 
Electro-optic spectroscopy and chemical modification of nerve 
axon membranes, 2:23 66 (LBL-5550) 
POTASSIUM/CHEMICAL REACTION KINETICS 
Transients and specific rates of some reactions of the solvated 
electron with inorganic ions in liquid ammonia investigated by 
nanosecond pulse radiolysis at 23°C, 2:23059 
POTASSIUM/ION-ATOM COLLISIONS 
Effective charge exchange cross sections of the Mg* ion on alkali- 
metal atoms (20 to 1000 eV), 2:23438 
POTASSIUM/RADIOACTIVITY LOGGING 
Construction of the KUT test pits (U, Th, K models for 
calibra tae atin toe 2:21704 rete BX-49(76)) 
POTASSI “RAY FL ORESCENCE AN YSIS 
Advantages of x-ray fluorescence analysis oe trace elements in 
silicate rocks, 2:22992 
POTASSIUM BROMIDES/ATOM-MOLECULE COLLISIONS 
A classical trajectory study of inelastic collisions between highly 
vibrationally excited KBr and Ar, 2:23445 
POTASSIUM COMPLEXES/CRYSTAL STRUCTURE 
Structural studies of precursor and partially oxidized conducting 
complexes. I. A neutron diffraction and spectroscopic 
investigation of quasi-one-dimensional potassium 
tetracyanoplatinate (1.75:1) sesquihydrate, K; 
7s[Pt(CN)4].1.5H2O, 2:23030 
POTASSIUM COMPLEXES/STRUCTURAL CHEMICAL 
ANALYSIS 
Nature of the Pt chain distortion in the partially oxidized one- 
dimensional complex, K; 75Pt(CN)«.1.5H2O, 2:23031 
Structural studies of precursor and partially oxidized conducting 
complexes. I. A neutron diffraction and spectroscopic 
investigation of quasi-one-dimensional potassium 
tetracyanoplatinate (1.75:1) sesquihydrate, K; 
7s[Pt(CN),].1.5H2O, 2:23030 
POTASSIUM FLUORIDES/EXCHANGE INTERACTIONS 
Neutron scattering from isolated clusters of magnetic ions, 2:22925 
(CONF-760601-P2) 
POTASSIUM FLUORIDES/ORDER PARAMETERS 
Influence of anisotropy on the d=2 and d=3 magnetic ordering in 
layer-t antiferroma; ets KeMn/sub 1-x/Fe/sub x/F,, 
studied by neutron tion, 2:22923 (CONF-760601-P2) 
SCATTERING/COUPLED CHANNEL THEORY 
Potential AL SCATTER confined channels, 2:23540 
POTENTIAL SCA RING/INTEGRAL EQUATIONS 
osmegee ie _— for multichannel scattering, 2:23541 
POWER DISTRIB ON/EQUIPMENT 
Analysis and forecast of electrical distribution system materials. 
Volume I. Executive summary. Final report, 2:22669 (CONS/ 
2050-1(Vol.1)) 
Analysis and forecast of electrical distribution system materials. 
el zn rt Volume II. Task reports, 2:22670 (CONS/2050- 
ol. 
POWER DISTRIBUTION/MEASURING INSTRUMENTS 
Reactor power distribution measuring instrument (Patent), 2:22372 








MAY 15, 1977 


POWER DISTRIBUTION/OPTIMIZATION 
Reactivity and power control, 2:22378 
Pil —— apatllnceoe if the 
a ly t) 
sown problem or part ot it its Someone f 2: 13665 ( (ue 78500) 


See also DUAL-PURPOSE POWER PLANTS 
FUEL CELL POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
NUCLEAR POWER PLANTS 
SOLAR POWER PLANTS 
WIND POWER PLANTS 
POWER PLANTS/ENVIRONMENTAL EFFECTS 
Computer simulation model for the striped bass young-of-the-year 
in the Hudson River (Effects of entrainment and 
ere ty plants on eae dynamics), 2:23297 


Energy related authority. Temporary suspensions, 
date extensions, and one year a seoments for pow power oped 
shut downs; ce 2:2327 
POWER PLANTS/FIRE PREVENTI 
— oe fire protection measures in a plants, 


POWER PLANTS/RELIABILITY 
How can we improve power plant reliability, 2:22668 
POWER PLA /SARETY 
bags ~y fire protection measures in telecontrolled plants, 


POWER P PLANTS/SUPERCONDUCTING CABLES 


roan nes aoe cable (Patent), 2:22105 


Heat load plan Weser 1974, 2: 03309 (DEU-76-2) 
POWER REACTORS 
See also BOHUNICE A-1 REACTOR 
BUGEY-1 REACTOR 
CHINON-1 REACTOR 
CHINON-2 REACTOR 
CLINCH RIVER BREEDER REACTOR 
DESALINATION REACTORS 
EBR-2 REACTOR 
ENEL-4 REACTOR 
GENTILLY REACTOR 
GENTILLY-2 REACTOR 
HUMBOLDT BAY REACTOR 
MAGNOX TYPE REACTORS 
N-REACTOR 
PEACH BOTTOM-1 REACTOR 
PRESSURE TUBE REACTORS 
PROCESS HEAT REACTORS 
UAD CITIES-1 REACTOR 
UAD CITIES-2 REACTOR 
WE-BAYERNWERK REACTOR 


WAGR REACTOR 
WWER TYPE REACTORS 
Atomic Energy Authority ae? review, 2:22334 
POWER REA RS/AFTER- T 
—n foe power to uncertainties in fission product 


POWER REACTORS/CONTROL ELEMENTS 
Absorber pin boron carbide pellet, 2:22333 (RDT-E-6- 
30T(Rev.)(9-76)) 
POWER REACTORS/FAILED ELEMENT MONITORS 
— tation for detecting sheath rupture, 2:22486 (ERDA-tr- 
POWER sep op cette CYCLE 
LWR fuel recy 


pons epembes 1976 <r Te 2: atrer @NWL — 


DENSIFICATION 
= of pellet c! permet age irradiation conditions on UO, 
fuel densification, 2:22437 jotta 
ye REACTORS/HEAT EXCHANG| 

Heat exchanger for nuclear reactors (Patent), 2:22412 
POWER REACTORS/PERFORMANCE 
Combined impulse-fluctuation unit for measuring high count-rate 
neutrons, 2:22485 fy net i 
POWER REACTORS/POWER UTION 


Reactivity and met ony 2:22378 
POWER ee to RS/ PRESSURE VESSELS 


F device restricting load (Patent), 2:22416 
CTORS/REACTOR aTpivaical. 
Application lynomic models ysical parameters in 
amet fact powcr neactore 2:22569 CNIS anf 


3186) 
eeremen et ane ne alt g methods on 
optimization of piel parameters of at power reactor, 
2:22365 (INIS-mf-31 


using 
POWER INS/EQ 

Analysis and forecast of electrical distribution system materials. 
Volume I. Executive summary. Final report, 2:22669 (CONS/ 
2050-1(Vol.1)) 

Analysis and forecast of electrical distribu 22670 (CONS/S090" 
sd 7 Volume II. Task reports, 2:226 CONS /2050° 

ol. 
Ss ATIONS/FIRE PREVENTION 
—s = fire protection measures in telecontrolled plants, 


POWER SUBSTATIONS/REMOTE CONTR 
New control center of the STEWEAG mr eng 2:22133 
iaibenneneanhccieiian to 


= 
ts for tokamak ohmic 


mie 


See also DC SYSTEMS 
POWER SYSTEMS/DATA ACQUISITION 
TIDAS.-T system for data acquisition and data transmission in the 
Swedish nationwide network, 2:22154 
POWER SYSTEMS/ENERGY MODELS 
Linking the models to match the s poche tego 
models must converge into integrated form), 2:22609 
POWER SYSTEMS rhigh 
it planning of high and low tension distribution 
networks. Optimal investment research: some general ideas in 
to methods, 2:22150 oo 
SYSTEMS/OPTIMIZATI 
of high ry ee tension distribution 
networks. Optimal investment research: some general ideas in 
to methods, 2:22150 (ERDA-tr-231) 
PO SYSTEMS/PLANNING 
Development planning of high and low tension distribution 
networks. Optimal investment research: some general ideas in 
to methods, 2:22150 (ERDA-tr-231) 
PO sta cme emt ae CONTROL 
Remote-contro! ique up to the present day, 2:22153 
POWER SYSTEMS/ST ILITY 
— on the stability of closely intermeshed networks, 


POWER SYSTEMS/SUPERCONDUCTING DEVICES 
=~ in electric power systems, 


TRANSMISSION. 
See alco UNDERGROUND POWER TRANSMISSION 
POWER TRANSMISSION/COST 

Optimum electric power distribution system for new residential 

areas, 2:22149 A-tr-228) 
— a transformer network for a large city, 2:22148 (ERDA- 
tr- 
POWER TRANSMISSION/PLANNING 
a transformer network for a large city, 2:22148 (ERDA- 
tr-229 
POWER Se IG ng 00 

Comparative cost study of the processes for p' ne a jum- 

tin (NbsSn) sapeeeninetos sar tapes for their application 
wer transmission lines. rt, 2:22801 (ERDA.16/ 160) 
PO TRANSMISSION LINES/ IRONA DISCHARGES 

Coupling and corona eee 

Final report, 2:22147 (CONS/2053-1) 
POWER TRANSMISSION LINES/EQ 

Analysis and forecast of electrical distribution system materials. 
Volume I. Executive summary. Final report, 2:22669 (CONS/ 
2050-1(Vol.1)) 

Analysis and forecast of electrical distribution system materials. 
vol ; rt Volume II. Task reports, 2:22670 (CONS/2050- 
1(Vol.2 

POWER TRANSMISSION LINES/GAS-INSULATED CABLES 
e and 39) of three-conductor gas-insulated cable, 2:22156 
244392 
POWER TRANSMISSION LINES/MAINTENANCE 
per of cable-fault location technique and its present 
state, 2 
POWER TRANSMISSION LINES/RESEARCH PROGRAMS 
and corona CONS. 
inal report, 2:22147 (CONS/2053-1) 
POWER TRANSMISSION LINES 
75 years’ technical deve! it of power cables, 2:22160 
Present state of overhead-line construction, 2:22152 
POWER TRANSMISSION LINES/SUPERCONDUCTING 


ated in electric power systems, 
TCH ACCIDENTS/FUEL 


entation examination results for the irradiation effects 
scoping test 1, 2:22529 (ANCR-NUREG-1336) 





PRASEODYMIUM ALLOYS/CRYSTAL FIELD 


rye mer ee FIELD 


Some experiments tron inelastic scattering at the pulsed 
reactor IBR-30, 2: 2:22914 { (CONF-760601 -P2 
DYMIUM co) JUNDS/CRYSTAL FIELD 
Some experiments on neutron inelastic at the pulsed 
reactor IBR-30, 222814 CONF-760601 
PRASEODYMIUM FL IES/CRYSTAL 
ee of crystal-field spit levels of Pr** in PrFs by inelastic 
2:22939 (CONF-760601-P2) 
PRASEODYMIUM XS GY-LEVEL TRANSITIONS 
Study of crystal-field split levels of Pr** in PrFs by inelastic 
na 2122939 Paap y 
ION HEAT 
Heats a dilution dilution of some on ag oa Soak electrolyte solutions 
at 25°C. 2. Rare earth nitrates (From dilute solutions to 
saturation), 2:23027 
PRASEODYMIUM NITRATES/THERMODYNAMIC 
PROPERTIES 


Heats of dilution of some aqueous rare earth electrolyte solutions 
at 25°C. 2. Rare earth nitrates (From dilute solutions to 


saturation), 2:23027 
a nah iON HARDENING/STANDARDS 


ney stainless steel bars, shapes and forgi 
Pre SME Se SA-564 with additional requirements), 2:22328 


PRESSURE TUBE REACTORS/ 


‘(CALANDRIAS 
Pressure tube reactor (Patent750AIX-08)28 1784), 2:22247 
Quake resistant support for tubes in a nuclear reactor 


naa TUBE REACTORS/ECCS 


coring — for nuclear reactors 
PRESSURE’ TUBE CTORS/PRESSURE 
Pressure tube for nuclear reactors (Patent), 2:22248 


PRESSURE TUBE REACTORS, CTOR CONTROL 
SYSTEMS 
Reactor control Dire ® 2:22482 
PRESSURE TUB 
Pressure tube BES/PABR nuclear reactors —— 2:22248 
VESSELS/BOLTED 


PRESSURE 
Hydraulic bolt tightening instruments. 1. Design, maintenance, 


and 0; 2:22424 
— BLS /CRACKS 
concrete reactor vessel 


t), 2:22564 
ES 


(PCRV) structures, 


sd oe Crack analysis of 1/201 1/20 multicavity type PCRV ja areey to 


oad pressure by finite element method, 
2:22421 


PRESSURE E VESSELS/DEFORMATION 
2389 (CONF 761036 oe 


"Study on fae concrete cred vessel (PCRV) structures, 
lective elastic constants for perforated concrete plates, 


PRESSURE VESSELS/FABRICATION 
New eo PWR pyre 3 vessel using large forgings, 2:22205 
/ FASTENERS 


PRESSU 
F Pete r load (Patent), 2:22416 
PRESS vig renting ad 


Celeiidae af tie cane dented ests: cat tho ovation of 
low-cycle strength of a —7 compensating element 


URE VESSELS/MECHANI CHA! CAL PROPERTIES 


of heavy section nuclear reactor steels, 2:22846 
P JURE VESSELS/STRESS ANALYSIS 
Finite elements for the calculation oo prestressed-concrete reactor 
pressure vessels, 2:22393 SD-137)° 
Stress anal of perf flat plates under in-plate loadings, 
x. pe ro 2) 
wks concrete reactor vessel (PCRV) structures, 
Crack 2 caieds of 1/20 ey type PCRV subjected to 
a pressure by finite element method, 
Study on prestressed concrete reactor vessel ‘o_- structures, 
4-1. Creep tests of concrete subjected to uniaxial and triaxial 
RESSURE VESSELS/THERMAL IN ture, 2:22422 
VESSELS/THERMAL IN TION 
vements in or relating to thermal barrier systems (Patent, 


paso vena 2:22242 
VESSELS/WELDED JOINTS 
“eae toughness of narrow-gap welded — in the nuclear 
vessel steel 22 NiMoCr 7, ds 2:22841 
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hy me CON 
reactor v 


—s on prestressed concrete 
Crack analysis of 1/20 multicavi ya7pe PCR caaened 1 
internal pressure By finite element method, 


2224: 
PRICE-ANDERSON an omar mr ag 
Im olementation of legislation amending 


PRIMARY BATTERIES/SEALS 


Seal for energy conversion devices (Patent), 2:22600 
ey Y COOLANT CIRCUITS/HEAT TRANSFER 
s project, 2E22T id Metal Fast Breeder Reactor 
a project, 2:22276 (FBR-76-2) 
Pool-loop-hybrid Liquid Metal Fast Breeder Reactor Pes 
ivaut) Volume I. Executive summary, 2:2227 IR-76- 
(<) 
Pool-loop-hybrid Liquid Metal Fast Breeder Reactor p! 
ie Volume II. Loop plant design, 2:22272 UEBR-76- 
° 
Pool-1 Liquid Metal Fast Breeder Reactor oT 
RE yo olanel III. Hybrid plant design, 2:22273 (FBR-76- 
(<) 
Pool-loop-hybrid Liquid Metal Fast Breeder Reactor plant 
waa Volume IV. Pool plant design, 2:22274 YFBR-76- 
(-) 
Foote aera Liquid Metal Fast Breeder Reactor plant 
aera, V. Comparison of concepts, 299975 
- () 


Price-Anderson Act, 


CIRCUITS/HYDRAULICS 
nee id Metal Fast Breeder Reactor 
project, 2:22276 (FBR-76-2) 
Pool leorhyorid Liquid Metal Fast Breeder at 
wep Volume I. Executive summary, 2:22271 (FBR-76- 
° 
Pool-loop-hybrid Liquid Metal Fast Breeder Reactor p 
ov, way Volume II. Loop plant design, 2:22272 UF BR-76- 
(<) 
Pool-loop-hybrid Liquid Metal Fast Breeder Reactor a 
was ) Volume III. Hybrid plant design, 2:22273 (FBR-76- 
(<) 
Pool-loop-hybrid Liquid Metal Fast Breeder Reactor plant 
icv waa Volume IV. Pool plant design, 2:22274 YFBR-16- 
(<) 
"compare, Liquid Metal Fast Breeder Reactor plant 
a V. Comparison of concepts, 2:22275 


PRIMARY COOL/ YT CIRCUITS/PIPES a 
gE 30 1 April-30 June 1976 (BWR), 2.23599 (OEAP. 


1 g 

PRIMARY ILANT CIRCUITS/PUMPS 
Pressurized water reactor plant (Patent), 2: we 

ie eal CIRCUITS/RADIOA 


Tritium formation and elimination in light-water reactors, 2:22191 
(CEA-CONF-3478) 
Bhar ne te COOLANT at perce te MATERIALS 
echanical RNL S19 of LMFBR primary piping materials, 
of 5199) 


2:22288 (( 
<otors for LMFBR com es 


See PLT DEVICES 
CIRCUITS/COMPUTER-AIDED DESIGN 

Layout system for printed circuit boards, 2:23159 tar 

La ~ 8 : for printed circuit boards, 2:23160 (UCRL- 


TURE MEASUREMENT 
PROCESS S CONTROL 


with an enthal 2:23662 
Fuss toes S6v todidlon of eaneses ta chmlael 
ai t trees for of sensors in c’ 

Beng Safe so 2 epee spel erg 
os HEAT? 


Solar ter for domestic purposes. Experimental 


Solar fe water for sag In into 
~~ A ee tegration 
concentrating flat- 
2.22034 (LA-6597-MS) 
oo HEAT REACTORS/COAL GASIFICATION 
; a contribution to the supply of energy and raw 


wo 2:21 547 
PROCESS omni REACTORS/DISTRICT get 


as a district ener hye (HTGR for 
DNOMICS :22355 (Juel-1232) 
PROCESS HEAT REACTORS 
reactors in process 


ee 2:22217 (O -5242) 
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~~ ~y od Be phn tee ey ooevecly STUDIES 


te Cant in fixed bed of iron 
wien 1, July 1, 1975-June 30, 1976, 


(Limited to industrial production; see also PARTICLE 
PRODUCTION.) 
PRODUCTION/ELECTROLYSIS 


PROSE ROJECT INDEPENDENCE solar anoeny Pow ent), 2:22046 


Independence Authority Act of 1975, Hearings before the 
A , Housing and Urban Affairs, United 
States Senate, Ninety: -Fourth Congress, Second Session on S. 
2532, 2:22644 
PROMETHAZINE 
See AMINES 
PROMPT NEUTRONS/MULTIPLICITY 
Possibility of evaluating the average number of prompt neutrons 


PROPAGATOR/SEMICLASSICAL APPROXIMATION rN 


functional methods for arbitrary Hamiltonians, 
2: sme 


PROPANE/OXIDATION 
Catalytic and inhibitory effects of dissolved Cd** on CsHs electro- 
—— (Phosphoric acid electrolyte and Pt electrodes), 
Piepeceh held i | Washington, March 11, 1976, on the biocon’ 
peech held in on version 
conference ” the Sun”, 2:21961 
PROPORTIONAL 


See also HE-3 COUNTERS 
A demonstration of one-atom 


detection (Proportional counter 
), 2:23003 


with laser photoionization 
PROPORTIONAL ee eta 
Electronic discrimination 


of the effecti 8 of proportions 
counters (Gamma comenee. 2:23195 (CONF. 761006 
PROTECTION (RADIATIO) 
See RADIATION PROTECTION 
PROTECTIVE nee: 
Development of a helmet-mounted PLZT thermal/flash 
—e system (Protective pty 2:23386 (SAND-76- 


Pt ich ENERGY 
ee Orn eat 


YTEINS/BIOSYNTHESIS 
PROTEINS/BI 


ee of Se complex of yeast phenylalanine 
7 a fluorescence temperature jump 
amen 2: e734 (LB = 539) 
PROTEINS/HYDROLYSIS 
Effect of calcium on Sete 


ngieneatia oe 
ect 0} jum on vine in 
tin Pak an 


PROTEINS/MO 
CRYSNET manual. Sion cap 
ao rt — Seseke 2 22 23863 NLDA 
et a of E2 and E3 radiation above the giant dipole 


resonance 
PROTON tyes Fe. onunant t PRODUCTION 
M dissociation reaction 


igestion of bovine intestinal 


went oe factors 
MeV on Ip-shell nuclei, 2:23553 
Distorted-wave impulse-approximation 
cluster knockout reactions, 2: 23997 
PROTON REACTIONS/NUCLEAR REACTION YIELD 
Production of nuclides with 43 < or = A < or = 51 in the 
interaction of 1-28.5 GeV protons with V, Ag, In, Pb, and U 
targets, 2:23565 
PR IN REACTIONS/PARTICLE PRODUCTION 
Relativistic effects in a one-nucleon model for proton induced 
roduction, 2:23598 
REACTIONS/SPALLATION 
P"Frodeulen chante oun at <or=A<or 
interaction of 1-28.5 GeV protons with V, Ag, In, 
targets, 2:23565 


= 51 in the 
Pb, and U 


PROTON-ANTIPROTON INTERACTIONS/CROSS SECTIONS 
Tests of the -line rule for the eta-eta’ 2:23508 
PROTON- OTON INTERACTIONS, ic 


bane aye f the forward scattering 

° 

(10 to 1000 Ge , 2:23517 allt ct 

PROTO! -ANTIPROTON CTIONS/SCATTERING 
AMPLITUDES 


a of the forward scattering amplitude at high 


10 to 1000 GeV), 2 2:23517 
tOTON DEUTERON INTERACTIONS/INCLUSIVE 


Foodeclion of wh end hag nerves Segetian Ss pp ent 
p-d collisions at 200, 200, 500, 400 GeV, 2:23474 
tansverse ; ate. collisions at 300, and 
momentum in ~ isi L 
400 GeV, 2:23475 au 
PROTON-DEUTERON INTERACTIONS/QUASI-ELASTIC 
SCATTERING 


Correlations in the dpyieldsppn reaction at small momentum 
transfers, 2:23514 
PROTON-PROTON INTERACTIONS/CROSS SECTIONS 
ee production of resonances in pp interactions at 69 GeV/c, 


PROTON-PROTON INTERACTIONS/ELASTIC SCATTERING 
Cross sections and charged ty multiplicities in 7ip and pp 
collisions at 60 GeV/c, 2:23472 
dependence and scaling of the spin-correlation and 


parameters in elastic proton-proton mgr 
Maeve weak spin-orbit interaction, scaling law), 2:2 se 


a of the forward scattering amplitude at high 
(10 to 1000 GeV), 2:23517 
PROTO! -PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 


Energy scale in inclusive spectra, 2:23515 

Invariant-mass Hy wag ks of two-pion inclusive correlation 
functions (205 , 2:23519 

Production of ri and 7p at large transverse momentum in p-p and 
p-d collisions at 200, 300, and 400 GeV, 2:23474 

Production of kaons, protons, and antiprotons with lar, 
Guuesverte tabmentam th pp and pd ecllliinines 300, and 
400 GeV, 2:23475 

Reconciliation of broad distributions in the total and associative 
a licities satisfying the KNO relations, 2:23516 

‘or aeeee production of massive states which decay with 
a emission, 2:23465 
PROTON-PROTON INTERACTIONS/INELASTIC 
SCATTERING 


Cross sections and charged-particle multiplicities in wip and pp 
collisions at 60 GeV/c, 2:23472 
PROTON-PROTON INTERACTIONS/NEUTRON SPECTRA 
Neutron spectra at Ode; from proton- collisions between 
647 and’ 805 MeV (A lute cross sections, sand P waves, phase 
shift, NN final-state interaction), 2:23470 
PROTON-PROTON INTERACTIONS/SCATTERING 
AMPLITUDES 


Uniformization of the forward scattering amplitude at high 
energies (10 to 1000 GeV), 2:23517 
PROTO NSN INTERACTIONS/TOTAL CROSS 


Vacuum si ities in a dual a model, 2:23503 
PROTONS/PARTICLE PRODUCTI 
Production of kaons, protons, and anti; eer 
transverse momentum in p-p and collisions at 300, and 
400 GeV, 2:23475 
PROTONS/POLARIZABILITY 
Polarizabilities of nucleons, 2:23468 
PSI-3105 RESONANCES/DECAY 
— decay of the J (psi) in a spectrum-generating SU(4), 
:2352 
PSI-3695 RESONANCES/DECAY 
Study of intermediate states produced by radiative decays of psi, 
2:23478 (LBL-5535) 
P*Peak-shaving in natral gs se! raopine potamnre and high 
in na Fm supply: are low ure 
~~ 2:21678 oa 
PUBLIC ITIES/PUBLIC RELATIONS 
Attitude study produces mixed 10), 8.64 (EPRI Electric Utility 
Rate Study Task aye 0 4m 
PUBLIC UTILITIES/REGULA 
Alfred Kahn breaks tradition (Public ‘tility regulation), 2:22662 
Electric and gas utility rate and fuel adjustment clause increases, 
1975. Prepared for the Subcommittee on Intergovernmental 
Relations and the Subcommittee on Reports, Accounting, and 
ee oe of the Committee on Government 
States Senate by the Economics Division, 
Research Service, Library of Congress, 2:22611 
See SLURRIES 








PULSE SHAPERS 
ic field pulse formation according to the given pulse-rise 
law, 2:23784 
PULSED FUSION REACTORS/SPECIFICATIONS 
a deuterium-lithium nuclear power station (Patent), 


:237 
PULSED MAGNET COILS/MAGNETIC FIELD 
CONFIGURATIONS 
Calculation of the magnetic field, magnetic forces and behaviour 
of large coil systems for fusion experiments, 2:23781 (IPP-III/ 
24 


PULSED REACTORS 
See also ACPR REACTOR 
PULSED REACT! parce ne CONTROL SYSTEMS 
Reactor control s tion (Patent), 2:22483 
PUMPED STORAGE ‘POW RPL 
Development and importance of water-power for electricity 


. — 2:2197 


Annual technical progress rt inducer p' 
overnment fiscal year 1976 and d 1976T (LMFBR), 2 2:22257 (AI- 


A-13185) 
PUMPS/TEST FACILITIES 
pound. water pump testing - a must for Ontario, 2:22254 
UREX PROCESS 


logy, 2:21765 (AED-Conf-75-769-029) 
eee PROCESS/B IOACTIVE WASTES 


Newly developed solvent wash process in nuclear fuel 
reprocessing for d ing the waste volume, 2:21829 
PUROX PYROLYSIS PR 
Union Carbide PUROX System for solid waste disposal and 
— recovery, 2:21958 


PV Polyvinyl chloride.) 
PVC/MATERIALS TESTING 
= tubing: operating experiences and materials testing 
results, 2:22921 
PVC/PERFOCRMANCE TESTING 

Gas mains made of PVC; operational experience and material test 
results, 2:22920 

PWR TYPE REACTORS 
See also MUTSU REACTOR 
WWER TYPE REACTORS 
PWR TYPE REACTORS/BLOWDOWN 

PWR-blowdown heat transfer separate effects program, 2:22535 
(CONF-760954-1) 

PWR TYPE REACTORS/CONTROL ROD DRIVES 

Control rod drive (Patent), 2:22487 
PWR TYPE REACTORS/CORE FLOODING SYSTEMS 

Thermal and hydraulic response of the Semiscale Mod-1 core 
during forced feed reflood tests, 2:22559 (TREE-NUREG-1001) 

J E es 
valuation of EC tration data using two scaling parameters, 
2:22536 (CREARE-TN-233) : 

Experiment data report for semiscale Mod-1 test S-04-2 (baseline 
ECC test), 2:22528 (ANCR-NUREG-1331) 

Reactor safety program applications and coordination. Task 1. 
Steam-water mixing program and system hydrodynamics, 
2:22534 (BMI-N UREG. 1962) 

PWR TYPE REACTORS/FUEL CANS 

Densification and fuel rod flattening - reliability impact, 2:22194 
(INIS-mf-3193) 

Development and present status of zircaloy cladding technology 
for pressurised water reactors in the Federal Republic of 
Ganaien, 2:22198 

PWR TYPE REACTORS/FUEL CHANNELS 

Duct for transferring heat between a fluid and hot members, in 

particular for nuclear reactors (Patent), 2:22182 
PWR TYPE REACTORS/FUEL DENSIFICATION 

Densification and fuel rod flattening - reliability impact, 2:22194 

(INIS-mf-3193) 


paper nuclear fuel - current technology. Operating 
perience with thermal fuels. The European experience, 
2 2171 (INIS-mf-3193) 
— 133) onal stability of water reactor fuel, 2:22441 (INIS-mf- 
European operating experience, 2:22172 (INIS-mf-3193) 
oe bend ne - the Westinghouse view, 2:22195 (INIS- 
PWR TYPE REACTORS/FUEL RODS 
Postirradiation examination results for the irradiation effects 
gt oe 1, 2:22190 (ANCR-NUREG-1336) 
PWR CTORS/HEAT EXCHANGERS 
Heat exchangers (Patent), 2:22197 
PWR TYPE REACTORS/IN CORE INSTRUMENTS 
Apparatus and method of neutron flux measurement 
(Patent;PWR), 2:22200 
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PWR TYPE REACTORS/LOSS OF COOLANT 
Experiment data for semiscale Mod-1 test S-04-1 (baseline 
po no 2:22527 (ANCR-NUREG-1330) 
oot: a for semiscale Mod-1 test S-04-2 (baseline 
C test), 2:22528 (ANCR-NUREG-1331) 
Loss of electric power coincident with LOCA, 2:22584 
Numerical methods for solving the governing equations for a 
seriated a 2:22530 (ANCR-N UREG_1340) 
Quarterly p et on fission product release from LWR 
fuel for the period uly-September 1976, 2:22555 (ORNL/ 
NUREG. 


ag on safety program ones and te net a Task 1. 
team-water gram and system hydrodynamics, 
2:22534 (BMLNUREG 1962) 
Thermal and hydraulic of the Semiscale Mod-1 core 
duri forced feed reflood tests, 2:22559 (TREE-NUREG-1001) 
PWR E REACTORS/MELTDOWN 
Experimental results of the interaction of molten core materials 
with concrete, 2: oe sheptne ee 
gram. Quarterly report, 


Light water reactor Aeon 
anuary-March 1976 ey 22557 2557 (SA -76-0369) 
Phenomenological investigation of postulated meltdown accidents 
in light-water reactors, 2:22585 
PWR TYPE REACTORS/NUCLEAR FUELS 
Uranium fuel cycle adn from s =o fuel reprocessing and 
radioactive waste managem 22616 
PWR TYPE REACTORS, WER-COOLING-MISMATCH 
ACCIDENTS 


Postirradiation examination results for the irradiation effects 
i gt 1, 2:22529 (ANCR-N Papa ty 
PWR REACTORS/PRESSURE 
New design of PWR reactor vessel using large forgi 
PWR TYPE REACTORS/PRIMARY ILANT 
Pressurized water reactor plant (Patent), 2:22196 
Tritium formation and elimination in light-water reactors, 2:22191 
(CEA-CONF-3478) 
PWR TYPE REACTORS/RADIOACTIVE WASTES 
wie management and disposal. I, 2:21832 (AED-Conf-75-769- 
PWR TYPE REACTORS/REACTOR CELLS 
Ex its with various sampling-number sequences in a Monte 
lo solution of the modified PWR cell problem, 2:22202 
PWR TYPE REACTORS/REACTOR COMPONENTS 
Code Case acceptability: ASME Section III design and 
fabrication, 2:22340 (REG/G-1.84(Rev.8)(11-76)) 
Code Case radeon fe ASME Section III materials, 2:22341 
(REG/G-1.85(Rev.8)(11-76)) 
PWR TYPE REACTORS/REACTOR MAINTENANCE 
Reactor divers ir faulty mechanical gear, 2:22189 
PWR TYPE REA IRS/REACTOR SAFETY 
NRC water-reactor safety-research program, 2:22582 
Numerical methods for solving the governing equations for a 
seriated continuum, 2:22530 (ANCR-NUREG-1340) 
PWR TYPE REACTORS/REPAIR 
Reactor divers ir faulty mechanical gear, 2:22189 
PWR TYPE REA RS/SELF-PO NEUTRON 
DETECTORS 


2:22205 
CUITS 


Self-powered neutron detector for external reactor 
instrumentation (Patent), 2:22207 
PWR TYPE REACTORS/SPENT FUEL ELEMENTS 
Isotope correlations based on fission-product nuclides in LWR 
irradiated fuels: A theoretical evaluation, 2:22183 
PWR TYPE REACTORS/STEAM CONDENSERS 
Steam- ing nuclear reactor (Patnet;PWR), 2:22199 
PWR E REACTORS/STEAM GENERATORS 
=" to nuclear boilers of the pressure vessel regulations, 
2:22. 
PWR TYPE REACTORS/STEAM LINES 
Live steam shut-off device for pressurized water reactors (PWR) 
(Patent), 2:22201 
¥ TYPE ators for igh water nuclear power pl , 
urbo-alternators for it water nuc lants, 2:2220 
IJOCHEMICAL REACTI N KINETICS 


on Sy Siechgslshds- ool encalitiinas ond-cttte: a laser 
hotolysis study using derivatives of pyrene, 2:23264 
PYRENE/CHROMATOGRAPHY 
ee nen eempeente ating Naieaosed Rapid 
— wn to exist in shale oil), 


spin resonance of the triplet w7* state of pyrene-dio in 
oy tetaophenone (-20°C), a _ 
/METHYLATI 


ae ee ¥ coals by ~ alkylation. 1. Methylation of 
PYROLYSIS/COMPARATIVE EVALUATIONS 
a alternative fuel derivatives from municipal solid wastes, 
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a a CARBON/PHYSICAL fe EFFECTS 


Pyrotechnical pps eeae eee oerainnt cae nees Suet 
(Patent) 2:231 


Q 


QUAD CITIES-1 REACTOR/ENVIRONMENTAL EFFECTS 
See ee eee ee 
— sites. Quad-Cities Nuclear Power Station Site, 
AMO ng: 

QUADC CITIES-1 REA EFFLUENTS 
Evaluation of environmental data relating to selected nuclear 
em diye sites. Quad-Cities Nuclear Power Station Site, 

:22497 (ANL/EIS-2 


QUAD 2 REACTO! 
— of environmental data relating 
22437 (ANL/EL Sites. sen Nuclear Power Station Site, 


QUADC Cc R/THERMAL EFFLUENTS 
Evaluation of pe es data relating to selected nuclear 
ee Sry sites. Quad-Cities Nuclear Power Station Site, 
ap 


gn ns taneous quality control organization, 2:23859 (MLM- 


QUANTUM FIELD THEORY 


See also WIGHTMAN FIELD THEORY 
i ee oe model by the high- 


tem, method, 4 
QUANTOM FIELD THEORY /GAUGE INVARIANCE 


Quantum field Lh about a Y: nous 2:23537 
"THEORY/O 
Quantum le, 2:23537 


2:23537 
QUANTUM FIELD Mile rendopaisl 


pt haedine lh 


theories, 2:23532 
QUANTUM MECHANICS 
—- mass interference in relativistic quantum 


spectra and i 
2:23622 (ORO-3992-283) 
QUANTUM 1 MECHANICS/MASS 
interference in relativistic quantum 


Particles, mass spectra and i 
theory, 2:23622 (ORO-3992-283) 
CEE ere ees para wit, 2235 
lysis of sums 0 onic 
QUARK Mi MODEL/FORM FACTORS 
Relativistic form factors for clusters with nonrelativistic wave 
functions (Lorentz contraction, dimensional scaling), 2:23489 
os MODEL/HADRONS 
Multiquark hadrons. II. Methods (Color-spin rules, 
sector, SU(6), SU(3), and — ), 2:23528 
QUARK MODEL/MESON 
——— hadrons. I. thee ae of Q?Q-bar? mesons, 
QUARK MODEL/PION MINUS-PROTON INTERACTIONS 
Tests of the quark-line rule for the eta-eta’ 2:23508 
QUARK MODEL/PION PLUS-PROTON CTIONS 
ght oy: tty hf eed 2:23508 
QUARK MODEL/PROTON-ANTIPROTON —— 
Tests of the quark-line rule for the eta-eta’ complex, 2:23 
QUARK MODEL/WAVE FUNCTIONS 
On the structure of the wave functions of mesons considered as 


bound states of relativistic quarks, 2:23507 
MAIN STRUCTURE 


diffraction Soames: : recent results in the inv: 
i ects, 2:22933 (CONF. 160001 PS 
QUEBEC/GEO) 
Quebec lowlands: overview and hydrocarbon potential, 2:21621 
(MERC/SP-76/2 
QUEBEC, POWER 
Quebec to have nuclear power by 1980, 2:22253 


RADIATION ACCIDENTS/MANAGEMENT 
Medical and Health Sciences Division research report 1975-1976 
(Effect of irradiation and chemical environmental pollutants on 


RADIOACTIVE MATERIALS/TRANSPORT 


ingenen pate of momma pid eombaies 

ee ee eae iter), 2:23396 MORAU-128) 
cen = 

W/RESEARCH PROGRAMS 


[December 1, 1975-November 30, (Dept. of 
, The Johns H Univ.), 2: 7 E5056 (COO Sat 283-17) 
Quarterly report, July | 19 ber 30, 1976 (Status of 19 


—— ), 2:23057 27237) 
Radiolysis on reactive intermediates. T 
ae November 1, 1975-November 1, 1976, 2: esos (COO- 


Studies in and radiation chemistry. Technical 
hea 1 “iy i 1975-30 June 1976, 2:23054 (CALT- 


RADIATION DAMAGE (BIOLOGICAL) 
See RADIATION INJURIES 
RADIATION DETECTORS 
See also BUBBLE CHAMBERS 
DOSEMETERS 
GAMMA CAMERAS 
IONIZATION CHAMBERS 


radiation 
RADIATION 


POSITION SENSITIVE DETECTORS 
PROPORTIONAL COUNTERS 
SCINTILLATION COUNTERS 
SEMICONDUCTOR DETECTORS 
SHOWER COUNTERS 
RADIATION DETECTORS/SIGNALS 
Fiber aeons “4 Sueuney analog data system (For 
pulses from radiation detectors), 


2:23198 GG.1 183-3347) 

RADIATIO) DISTRIBUTIONS/COMPUTER 
aetna Ss x tie 
Computer applications in radiation oncology. ings oO 

international conference on the use of ale 
radiation y held in Hanover, New Ham; August 18- 
otnen 1974 (Book), %: 23387 ‘ 
uter program for calculating cumulated activity 
“ofa radionuclide in the organs of the human body at a given 


N boseMerE $3403 (ORNL/CSD, -17) 
RADIATION 


See DOSEM: 
RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION INJURIES/BIOASSAY 
Four-year post-exposure assay of ve; te ene surrounding project 
pinstripe: demonstration of the utility of delayed damage 
appraisals (Larrea divaricata, Ephedra funerea, Atriplex 
confertifolia), 2:23382 
RADIATION MONITORING/DATA ANALYSIS 
Some problems associated with the analysis of National Uranium 
Resource Evaluation (NURE) data, 2:21712 (LA-UR-76-2066) 
RADIATION MONITORING/REGULATORY GUIDES 
Performance, testing, and es S| tions for 
thermoluminescence d environmental applications, 
2:22329 at 1 - 1- c-76)) 


RADIATIO 
——- ° findividuals: to Scieeainas ow radioactive materials 
air in restricted areas, 2:23607 
RADIATION SAFETY 
See RADIATION PROTECTION 
RADICALS 
See also HYDROXYL RADICALS 
RADICALS/ENERGY LEVELS 
Theoretical descriptions of the 7A" and 7A’ states of the 
~~ ormy! radical, 2:23051 (AD-A-021067) 
ICA IOINDUCTION 
= in the reduction of oximes in aqueous solutions, 
2:2337 
Stable radical in the ribose moiety of x-irradiated 3’-cytidylic acid 
and its relation to a similar radical in cytidine: an ESR-ENDOR 
study, 2:23372 
RADIOACTIVE AEROSOLS/RADIOACTIVITY ce ~aeel 
LMFBR aerosol release and trans 


ry report, April-June 2 1978, 2: sD5e ORN 


RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
See also RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS/RADIATION MONITORING 
Effluent monitoring for nuclear safeguards (Liquid effluents), 
2:21872 (LA-UR-76-2283) 
Plutonium and americum concentration along fresh water food 
chains of the Great Lakes, U.S.A. General summary of 
a 1975-1976, 2:23304 COO. 3368-13) 
TERIALS SPORT 


OACTIVE MA 
Thoughts on radiological hazards during transport of radioactive 
materials, 2:21790 (BNWL-tr-212) 





RADIOACTIVE MATERIALS/TRANSPORT 


Usefulness of the risk assessment technique in solvin 
transportation problems, 2:21787 (B SA-594 
RADIOACTIVE MATERIALS/TRANSPORT REGULATIONS 
Consolidation of hazardous materials regulations and 
miscellaneous amendments., 2:22615 
Hazardous materials regulations: interim eo lication, 2:23313 
S of the regulations, 2:21789 (CONF-760701-) 
RADIOA Ww. DISPOSAL 
See also STACK DISPOSAL 
Management of commercially-generated radioactive wastes: 
of environmental impact statement, 2:21866 
IOACTIVE WASTE DISPOSAL/ENVIRONMENTAL 
EFFECTS 


Environmental protection problems from the standpoint of 
ereiee of fast neutron reactor fuel, 2:21863 (ERDA-tr- 


196) 
RADIOACTIVE WASTE DISPOSAL/GASEOUS WASTES 
Treatment and separation of the radioactive fission products 
tritium, noble and iodine in nuclear fuel reprocessing 


gases, 
nan 2:21773 (Juel-1223) 
IOACTIVE WASTE DISPOSAL/GEOLOGIC DEPOSITS 
re by compaction process. Final report, 2:21849 
(Y/O 087/1) 


RADIOACTIVE WASTE DISPOSAL/HYDRAULIC 

FRACTURING 

Leach behavior of hydrofracture grout incorporating radioactive 
wastes, 2:21857 

RADIOACTIVE WASTE DISPOSAL/MARINE DISPOSAL 

First international workshop on seabed disposal of high-level 

et cole: a radi 2:21839 
we o ‘or packag: joactive waste, 
(CO) 
RADIOACTIVE WASTE DISPOSAL/PACKAGING 
Rocky Flats waste, 2:21856 
RADIORC WASTE DISPOSAL/SAFETY STANDARDS 
ya oer phenomenon of radionuclide chain migration 
ee re ie nuclear waste management), 
Ss 23991 (B SA-57 
RADIOACTIVE WASTE DISPOSAL/SOCIO-ECONOMIC 
FACTORS 
Nuclear waste disposal: two social criteria, 2:21862 
RADIOACTIVE WASTE DISPOSAL/UNDERGROUND 

DISPOSAL 

Canadian geologic isolation program, 2:21809 (CONF-760701-) 

Diffusion of radioactive isotopes from bitumen into a surro' 
ion-adsorbing material, 2:21844 (RISO-M-1858) 

Geologic isolation of radioactive wastes in the Federal Republic 
of Germany and the respective program of the Netherlands, 
2:21808 (CONF- 760701-) 

—— 14 programs in other countries, 2:21836 (CONF- 

RADIOACTIVE WASTE FACILITIES 

Retrievable storage of transuranium-contaminated wastes, 2:21835 

(CONF-760701-) 
RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE STORAGE 

Atlantic Richfield Hanford Company process technology and 
process development. Quarterly report, July 1976-September 
1976, 2:21766 (ARH-LD-149-B) 

Environmental protection problems from the standpoint of 
— of fast neutron reactor fuel, 2:21863 (ERDA-tr- 

French program, 2:21796 (CONF-760701-) 

Functions of the U.S. Environmental Protection 
radioactive waste management, 2:21890 (CONF- S71) 

ag ne rogram and objectives for the ment of wastes 

 LWR fuel cycle, 2:21797 (CONF- rain 

Hanford long-term high-level waste ex ; 
Phase I. Technology development, 2:21 91 (A (ARH. B" 

Industrial aspects of radioactive waste management in Western 
Europe, 2:21810 (CONF-760701-) 

— : aspects of waste management, 2:21798 (CONF- 


Nuclear waste management: getting on with the job (Role of US 
NRC), 2:21800 (CONF. 1é (01-) 

Radioactive waste management in the United Kingdom, 2:21795 
(CONF-760701-) 

ents and schedule for viable solutions (Outline of 

760701.) research and development program), 2:21802 (CONF- 

Role of nuclear energy and the importance of radioactive waste 
management, 2:21794 (CONF-760701-) 

Waste management and disposal. I, 2:21832 (AED-Conf-75-769- 


136) 
RADIOACTIVE WASTE MANAGEMENT/ 
Fae terme wg EFFECTS 
Radiation-protection standards and waste management, 2:21807 
(CONF 760701.) 
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Uranium fuel cycle impacts from 
radioactive waste a : 
a WASTE AGEMENT/GASEOUS 


Monique of radioactive low level liquid, on. and solid 
wastes in the 200 areas, 2:21792 ( -SA-269) 
Management of tritium and carbon-14, 2:21806 (CONF-760701-) 
RADIOACTIVE WASTE MANAGEMENT/GOVERNMENT 
POLICIES 
Uranium fuel cycle impacts from “— fuel reprocessing and 
radioactive waste ement, 2:22616 
RADIOACTIVE WASTE NAGEMENT/INTERNATIONAL 
COOPERATION 
wer on trial: agenda for a favorable verdict, 2:21799 
(CONF-760701-) 
RADIOACTIVE WASTE ge 1 rpg WASTES 
Management of radioactive low level liquid. we and solid 
ben ye ty Fred ird - -SA- 
RADIOACTIVE WASTE MANA EMENT/MEETINGS 
of the international a ement of 
wastes the LWR fuel cycle, mal Colorado July 11-16, 
1976, 2:21793 (CONF-760701-) 
RADIOACTIVE WASTE MANAGEMENT/PUBLIC 
RELATIONS 
Public concern in radioactive waste management, 2:21801 
(CONF-760701-) 
RADIOACTIVE WASTE MANAGEMENT/REGULATIONS 
ee of ew j nace radioactive wastes: 
statement, 2:21866 
IGACTIVE WASTE MANAC ainaih chentenendaaa 
Management of radioactive low leve! us, soli 
wastes in the 200 areas, 2:21792 (ARHSA: 569 69) 
ee ene PROCESSIN' » = , 
Uro, practices rograms for the management of non- 
high-level wastes, 2: 21820 (CONF-760701- 2 
M for conditioning radioactive-wastes rd _ 21825 
Newly developed solvent wash process in nuclear fue 
reprocessing for decreasing the waste volume, 2: 21829 
a transportation and storage of radioactive wastes, 
RADIOACTIVE WASTE PROCESSING/COST BENEFIT 
ANALYSIS 
Correlation of radioactive waste treatment costs and the 
environmental impact of waste effluents in the nuclear fuel 
cycle: fabrication of hi; ey gas-cooled reactor fuel 
containing uranium-23 and orium, 2:21757 (ORNL/ 


NUREG/TM-5) 
RADIOACTIVE WASTE PROCESSING/DRYING 
Method of reduction of the volume of a radioactive ion exchange 
material (Patent), 2:21826 
RADIOACTIVE WASTE PROCESSING/GASEOUS WASTES 
——. of iodine from nitric acid with the aid of peroxide 
(Patent), 2:21827 
Separation and storage of krypton, 2:21805 (CONF-760701-) 
and retention of iodine, 2:21821 (CONF-760701-) 
IOACTIVE WASTE PROCESSING/LIQUID WASTES 
Packaging Rocky Flats waste, 2:21856 
RADIOA WASTE PROCESSING/PARTITION 
OD and technology for partitioning, 2:21819 (CONF- 
RADIOACTIVE WASTE PROCESSING/RESEARCH 


PROG 
Expectations ‘and needs of the nuclear industry, 2:21817 (GONF- 


RADIOACTIVE WASTE PROCESSING/SEPARATION 
PROCESSES 
Hanford waste encapsulation: strontium and cesium, 2:21854 
RADIOACTIVE WASTE PROCESSING/SOLID WASTES 


ome bo Flats waste, 2:21856 
RADIOA ASTE PROCESSING/SOLIDIFICATION 
Fixation of radioactive waste in glass, 2:21815 (BNWL-SA-5895) 


Fixation of aqueous tritiated waste 
concrete and in polyacetylene, 2: ene. 221816 (CO (CONF TSO FD) 


paisa waste vitrification by spray calcination/i 
:21814 (BNWL-2092) 
High-level waste glass, 2:21830 
Higheve waste ceramics: materials considerations, p 
ulation, and product characterization, 2:21861 
inclusion of radioactive wastes in polymer-impregnated concrete, 


Review of European -level-waste solidification techno! 
2:21818 (CO) Tee) et 


Techniques forthe solidification of radioactive wastes in concrete, 
Work done at CGCRI on fixation of high level atomic wastes in 


Poe ke for boar yy , 2:21828 
RADIOACTIVE STORAGE = 
ro management of non- 
a nielevel wastes, 721820 (CO! (CONF 160701) 
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Processing, transportation and storage of radioactive wastes, 


2:21813 
Retrievable of transuranium-contaminated wastes, 2:21835 
(CONF-7 ra 
RADIOACTIVE WASTE STORAGE/ACCIDENTS 
= james adjacent to waste tank 8, 2:21843 (DPSPU-76- 
RADIOACTIVE WASTE STORAG: 
etrievable surface 


R i storage of solidified high-level 
waste, 2:21834 (CO Nere OrCned 


RADIOACTIVE WASTE GE/CONTAINERS 
for storing solidified radioactive wastes, 


me of containers 
2:2184:; a 
Seperation an - 2:21805 (CONF? 7 
JOACTIVE WASTE 81 bimnaciant aeeerie tos DEPOSITS 
rock, oe 14? COCRL 78746) 
ee: ‘erminal 
a oe waste terminal storage program, 2:21852 (Y/OWI/TM- 


Terminal of radioactive waste in geologic formations, 
2:21851 WI1/TM-6) 
RADIOA WASTE STORAGE/REVIEWS 


ADIOACTIVE WASTE STORAGE/SALT DEPOSITS 
RADIOACTIVE WASTE STORAGE/SALT D) 
Review of : Solution mining of caverns in 
oe ee OM: for radioactive wastes, 


2:21848 WASTE STORAG 
RADIOAC roudifie’ Ligh level ee 
wastes, mies 
RADIOACTIVE WASTE STORAGE/UNDERGROUND 
STORAGE 


-level waste : field leach test, 2:21860 
RADIOACTIVE W. 
See also OFF-GAS SYSTEMS 
RADIOACTIVE EFFLUENTS 
RADIOACTIVE WASTES/ENVIRONMENTAL EXPOSURE 
PATHWAY 


Terrestrial exposure ways: potential 
eae van argaiamaatnee (CONF- 


760701 
RADIOACTIVE WASTES/PO WASTES/FO 


Uyeees eee the 
5 aed ean sdustey, 2.21812 (C CORNEA 7d 
RADIOACTIVE WAS 


va farther investigation of 
radioactive waste management 


RT 
hazards during transport of radioactive 
BNW 212 


seegeenes jaueeree waste ciamaangy 
aaa 


e material spent in Es in Baro Orz1788 
(CONF 160701) 
2:21813 “— ” 


RADIOACTIVITY LOGGING 
See also GAMMA LOGGING 
RADIOACTIVITY LOGGING, SO eed STANDARDS 
—— of the KUT test pits (U, Th, K models for 
), 221708 (GIBX-49(76)) 


RADIOA 
LARC-1: a Los Alamos release calculation for fission 
t, 


juct in HTGRs during the 
eae (CARUREG-4563-M5) 
See AUTORADIOGRAPHY 


GNOSIS 
- NUCLEAR MEDICINE 
See IMAGES 
IOGRAPHY 


Storage program, 2:21850 (Y/OWI/TM- 


RARE EARTH ALLOYS/ELECTRONIC STRUCTURE 


23°Py fuel form River Laboratory monthly 
908 (DPST. PsT.76128-11) — 


Danesh isotope tbiontion utilization program, 2:21894 (BNWL-1845- 
Quarterly report onthe sontun bea! source development ” 


and the beneficial isotopes utilization 
Research and Division, ; -September 
1976, a (BNWL-1845-28) ad 
1045-28) heat source development program, 2:21905 (BNWL- 
RADIOISOTOPE HEAT SOURCES/SAFETY 
Sol eae Sates See egeaees maelia, 
2:21895 (BNWL-2101 
— PE HEAT SOURCES/THERMODYNAMIC 


Linear iterative technique for solution of nonlinear thermal 


ae ee 2:21897 (LA-6382) 
RADIO PE MIGRATION 
See RADIONUCLIDE MIGRATION 


RADIOISOTOPE SCANNING 
See also SCINTISCANNING 
RADIOISOTOPE a a ee oe 
Nuclear medicine. from Nuclear Science Abstracts, 
Volumes 31-33, 2:2335 3319-S7) 
IOISOTO! INMENTAL EFFECTS 


Aquatic exposure ways: tial exposure of man from 
Tenet a waste radiceuclides, 223301 


environmental 
(CONF-760701-) ait a ae 
Terrestrial ways: poten man from 
the environments tal transport of waste n 2:23274 (CONF- 
RADIOISOTOPES/PRODUCTION 
LASL Medical Radioisotope Research Program: an overview of 
ayo F and the Isotope Production Facility, 2:23169 (LA-UR- 
RADIO iC GAGES/DATA ANALYSIS 
Selection of the “best” model for converting beta backscatter 
count readings into thickness measurements, 2:23216 (UCID- 


17334 
IE MIGRATION 


RADIO) 
(In environment.) 
RADIONUCLIDE MIGRATION/MATHEMATICAL MODELS 
Methods and data for nuclide migration in geologic 
media, 2:21838 (CO) 1-) 
IONUCLIDES 


/ TESTING 
ee eee 1975-1976 
(Effect of irradiation and ee 
peepee <a 


radiopharmaceutical testing 
sia a 333396 ORAU. cA 128 


effects of radiation and related biochemical and 
cee Metabolic studies in cancer with 


ie October 1, 1975- 
1 * yas 3521-6) 


Response of normal ti 
californium-252, 2:23394 GNWL-SA. 5609 
Response of normal = eet from 
tissues noes an intracavi exposure 
californium-252, 2:23394 (BNWL-SA-5609 
RADIUM 226 TARGET, IN REACTIONS 
Search for ———— mass and distributions of 


nee the reaction **Ra( 2:23 
222/RADIATION 


AILWAYS/PLANNING  O™ Sraniom mining, 223591 
RAILWA 
2:22719 


way eee oll 
Spe od 


systems, 2:22719 
2:22781 (ERDA-76-136) 
PROGRAMS 


ENGINES/RESEARCH 
ee Pref aL LOYS/ELECTRONIC STRUCTURE 


Criteria for solid solution formation in NFE alloys, 2:22819 








RARE EARTH COMPOUNDS/FLUORESCENCE 


RARE EARTH COMPOUNDS/FLUORESCENCE 
sie ea line narrowing studies in glass, 2:23021 (UCRL- . 


EARTHS 
See also CERIUM 
DYSPROSIUM 
ERBIUM 
EUROPIUM 
GADOLINIUM 
LANTHANUM 
LUTETIUM 
NEODYMIUM 
SAMARIUM 
YTTERBIUM 
RARE EARTHS/ABSORPTION SPECTROSCOPY 
Precision and accuracy in silicate analysis, 2:22962 
RARE EARTHS/ACTIVATION ANALYSIS 
Evaluation of error in the instrumental activation analysis of rocks 
(Neutrons), 2:22975 
Precision and accuracy in silicate analysis, 2:22962 
RARE EARTHS/LUMINESCENCE 
Progress in the spectroscopy of rare earth and transition metal 
ions, 2:23428 
RARE EARTHS/MAGNETIC PROPERTIES 
Magnetic excitations in rare earth metals, 2:22852 (CONF-760601- 


P2) 
RARE EARTHS/MASS SPECTROSCOPY 
Precision and accuracy in silicate analysis, 2:22962 
RARE EARTHS/X-RAY FLUORESCENCE ANALYSIS 
Precision and accuracy in silicate analysis, 2:22962 
Significant improvement of accuracy and precision in the 
determination of trace rare earths by fluorescence analysis, 


XENON 
RARE GASES/CHEMICAL ANALYSIS 
Atmospheric and radiogenic noble gases in thermal waters: their 
potential application to prospecting and steam production 
studies, 2:22072 
RARE GASES/SOLUBILITY 
Atmospheric and radiogenic noble gases in thermal waters: their 
potential —* to prospecting and steam production 
studies, 2:22072 


(DOSE) 
See DOSE RATEMETERS 
RATS/BEHAVIOR 
Experimental investigations on the operant drinking behavior of 
—" 50 Hz high voltage alternating field, 2:23413 (BNWL- 
tr- 
RATS/BIOLOGICAL RADIATION EFFECTS 
Influence of a chronic environmental stress on radiation 
carcinogenesis, 2:23400 
Regulatory mechanisms of eosinopoiesis. Progress report (Effects 
of whole- or partial-body x irradiation on quantitative estimates 
of eosinophilic leukocytes in bone marrow and other tissues of 
rats), 2:23397 (ORO-3329-12) 
RATS/METABOLISM 
Accumulation of toxic chlorinated substances from Rhine water in 
the fatty tissues of the rat, 2:23411 (ORNL-tr-4251) 
CTIVITY WORTHS/MEASURING METH 


Reactivity perturbation assay of irradiated fuel rods (LWBR 
Development Program), 2:22507 (WAPD-TM-1259) 
REACTOR ACCIDENTS 
See also FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
LOSS OF FLOW 
MAXIMUM CREDIBLE ACCIDENT 
MELTDOWN 
POWER-COOLING-MISMATCH ACCIDENTS 
REACTOR CORE DISRUPTION 
Reactions of sodium with various concretes and concrete 
materials, 2:22544 (HEDL-SA-1118) 
Recent occurrences at nuclear reactors and their causes, 2:22586 
Sodium spray release accident analysis for fast reactor safety 
studies, 2:22543 (HEDL-SA-1102-FP) 
REACTOR ACCIDENTS/ENVIRONMENTAL EFFECTS 
Modeling the planetary boundary layer using the Galerkin finite- 
element method, 2:23883 
REACTOR CELLS/NEUTRON TRANSPORT 
Experiments with various sampling-number sequences in a Monte 
Carlo solution of the modified PWR cell problem, 2:22202 
REACTOR CHARGING MACHINES 
Loading and unloading a reactor core (Patent), 2:22524 
Nuclear reactor refuelling system (Patent), 2:22413 
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REACTOR CHARGING MACHINES/SHOCK ABSORBERS 
Liquid metal cooled fast breeder nuclear reactors (Patent), 2:22320 

REA IR COMPONENTS 

See also BREEDING BLANKETS 
CONTROL ELEMENTS 
CONTROL ROD DRIVES 
CORE CATCHERS 
FUEL ELEMENTS 
REACTOR CHARGING MACHINES 
REACTOR COOLING SYSTEMS 
REACTOR CORES 

REACTOR COMPONENTS/CABLES 

Method and device for reducing, or cancelling, the friction of a 
oT ig cable against the wall of its housing (Patent), 
:2 
REACTOR COMPONENTS/CREEP 
Analytical investigation of the ey of simplified 
ratchetting and creep-fatigue rules to LMFBR component 
eometries: two-dimensional axisymetric structures, 2:22291 
ORNL/TM-5616) 

REACTOR COMPONENTS/DECONTAMINATION 
rican of nuclear components by means of fused salts, 
Sodium regen 5 A and cover gas seal Pry sag ny ge 

Quarterly technical progress report, April-June 1976 
2:22256 (ATERDA‘13I74 74) 

REACTOR COMPONENTS/EDDY CURRENT TESTING 
oy and experimental examinations for eddy current testing, 

REACTOR COMPONENTS/FAILURE MODE ANALYSIS 
Efficient algorithm for reducing the complexity of computation in 

fault tree analysis, 2:22432 
REACTOR COMPONENTS/FAULT TREE ANALYSIS 


Reliability ieee, 2:22566 
REACTOR CO) NTS/MECHANICAL VIBRATIONS 
Mol le pd i excitation of a hard spring oscillator, 2:22388 
REACTOR COMPONENTS/NONDESTRUCTIVE TESTING 
oy for detecting defects or flaws in metal parts (Patent), 


REACTOR COMPONENTS/PERFORMANCE TESTING 
Performance testing, 2:22387 (AED-Conf-75-769-085) 
REACTOR COMPONENTS/PHYSICAL RADIATION 


Swelling simulation studies of reference LMFBR core structural 
steels, 2:22281 (GEAP-14113) 
REACTOR COMPONENTS/PRECIPITATION HARDENING 
Precipitation-hardening stainless steel bars, shapes and forgi 
(ASME SA-564 with additional peat 2:22328 T- 
M-7-6(Rev.)(4-76)) 
REACTOR COMPONENTS/RATCHETING 
Analytical investigation of the applicability of simplified 
ratchetting and creep-fatigue rules to LMFBR component 
eometries: two-dimensional axisymetric structures, 2:22291 
{ORNL/TM- 5616) 
REACTOR COMPONENTS/REGULATORY GUIDES 
Code Case acceptability: ASME Section III design and fabrication 
(BWR; ptt Seo 2:22340 (REG/G-1.84(Rev.8)(11-76)) 
Code Case REG, ASME Section III materials (BWR; 
PWR), 2:22 a 1. fo pee 8)(11-76)) 
REACTOR COMPO /RELIABILITY 
Handbook of ocier Naisbility estimation methods, 2:22394 
(LA-6572-MS) 
Nuclear reliability assurance data source guide, 2:22395 (ORNL/ 
ENG/TM-2) 
REACTOR COMPONENTS/SEALS 
Method for sealing a — unit and thus obtained 
penetration (Patent), 2: 
REACTOR COMPONENTS/STANDARDS 
—_ steel bars and zat (ASME SA-479 with additional 
ener 2 2:2233 es -3T(Rev. xe79) 
REA\ COM ANALYSIS 


Development of six ciple’ eben methods for ratchetting 
ci -y, : a Status report, 2:22390 (CONF-761 107-6) 
REA MPONENTS/SUBMERGED ARC WELDING 
Mild a electrodes and fluxes for submerged arc welding 
ASME SFA-5.17 with additional requirements), 2:22206 
T-M-1-17T(Rev.)(10-76)) 
REACTOR COMPONENTS/SYSTEM FAILURE ANALYSIS 
Handbook of Bayesian reliability estimation methods, 2:22394 
(LA-6572-MS) 
a yo eta sib belived Mfc arming R) 
truct verification testing techniques (LMFBR), 
2:22266 (CONF-76045 1-7) 
REACTOR COMPONENTS/ULTRASONIC TESTING 
— problems and their applications in nuclear field, 
REACTOR COMPONENTS/WELDING 
= —_— for LMFBR applications, 2:22267 (CONF- 


MFBR), 
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REACTOR CONTROL RODS 
See CONTROL ELEMENTS 
REACTOR CONTROL SYSTEMS 
(The processes and operations ensuring the control and safe running of 
a nuclear —— 
Pressure vessel tion techniques (Patent), 2:22489 
aes — apparatus (Patent 2:22482 (Patent) . 
eactor control system in tent), 2:2248 
Safety systems: still contro trollable 2324 00 
Top actuated reactor control system (Patent), 22 2:22488 
REACTOR CONTROL SYSTEMS/STAB 
aes stability analysis of nonlinear reactor pe systems, 


REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 
See also PRIMARY COOLANT CIRCUITS 
SECONDARY COOLANT CIRCUITS 
SHROUDS 
a — reactor cule = 
eat exchange system in a high-temperature gas cooled reactor 
(Patent), 2:22224 
Method for cooling a liquid metal cooled reactor (Patent), 2:22300 
Pipe rupture detector for reactor cooling system (Patent), 2:22563 
Reactor core water recirculation flow rate control system, 2:22175 
System containing a safety disk (Patent), 2:22418 
REACTOR COOLING SYSTEMS/FLOW REGULATORS 
Flow rate regulator (Patent), 2:22405 
Flow rate regulator (Patent), 2:22406 
Method of controlling the recycling flow rate of a nuclear reactor 
(Patent), 2:22176 
REACTOR COOLING SYSTEMS/FLUID FLOW 
Intrusion of fluid into the inflow branch of a 180°-approach 
tee, 2:22360 (ANL-CT-76-47) 
“COOLING SYSTEMS/PIPES 
“Technine et ee the flaw tolerance of reactor coolant 
= % 431 
R COOLING dep eng yt magi 
Annual technical progress ap ia 
overnment fiscal year 1976 a 1976T (L R) 2 2:22257 (AI- 
RDA-13185) 
REACTOR COOLING SYSTEMS/SEALS 
Sodium technology and cover gas seal developmen’ 
Quarterly technical progress report, hotiton 3 i9 6 MFBR), 
2:22256 (AI-ERDA-13174) 
REACTOR COOLING SYSTEMS/SEISMIC EFFECTS 
Techniques for evaluating the flaw tolerance of reactor coolant 


piping. 2:22431 
REA IR COOLING SYSTEMS/TEMPERATURE 
GRADIENTS 
Techniques for evaluating the flaw tolerance of reactor coolant 


piping, 2:22431 
REACTOR COOLING SYSTEMS/THERMAL STRESSES 
Techniques for evaluating the flaw tolerance of reactor coolant 


piping. 2:22431 
REA CORE DISRUPTION 
Reflections on the recriticality conference at Argonne National 
Laboratory (LMFBR), 2:22583 
REACTOR CORE DISRUPTION/FISSION PRODUCT 


RELEASE 
LMFBR aerosol release and transport program. Quarterly 
M59) report, April-June 1976, 2: 2553 (Ol (ORNL/NUREG/ 
REACTOR CORE DISRUPTION/RADIOACTIVITY 
TRANSPORT 
Review and development of aerosol analytical methods. Liquid 
Metal Fast Breeder Reactor Program (LMFBR; GALP code), 
2:22541 (GEAP-14147) 
REACTOR CORES/BOILING DETECTIO: 
Reactor void measuring instrument CPaten 2:22399 
REACTOR CORES/CONFIGURATION 
Nuclear reactor (Patent), 2:22373 
REACTOR CORES/DESIGN 
Advanced LMFBR core design fourth quarterly report, April- 
June 1976, 2:22279 (GEAP-14078-4) 
Research and development needs for LMFBR core structural 
design methods and criteria, 2:22293 (ORNL/TM-5735) 
REACTOR CORES/ENGINEERING 


Core engi Fifty-ninth quarterly report, May-July 1976 
CLMEBRG RTF), 2 2:22278 (GEAP-1 8-59) 
REACTOR CORES/MECHANICAL VIBRATIONS 


Non-linear dynamic of a multi-mass system with gaps, 
2:22208 (BNL- -2 1866) 
REACTOR CORES, IN TRANSPORT 
Q/sub N/ ximation for slowing-down in fast reactors, 
2:23603 (| ON 1876) 
REACTOR CORES/POWER DISTRIBUTION 


Reactor power distribution measuring instrument (Patent), 2:22372 


REACTOR LICENSING/REGULATIONS 


REACTOR CORES/SEISMIC EFFECTS 
Computer method for anal HTGR core block response to 
yom ot 2:22547 — -NUREG-6473-MS) 


Effect of steam corrosion on co ~d Low, 
$s34)" steam ingress rates (HTGR), 2:22219 (ORNL TM- 

S structure for fast nuclear reactor cores (Patent), 
"ies (Patent), 


REACTOR FUEL 


ELEMENTS 
See FUEL ELEMENTS 
REACTOR FUELS 


See NUCLEAR FUELS 
REACTOR INSTRUMENTATION/DIELECTRIC MATERIALS 


Study on fast breeder reactor instrumentation. 2. Gamma 
aaeee eee of wire and electronic component materials, 


-75-25691) 
REACTOR ics 
Efficient coarse mesh rebalancing method for nodal codes, 2:22376 


One- criticality problem of an infinite, rec 
Paralelopiped usin ing the S/sub N/-method, 2:22375 
Alnordiias on ay 
gori pro for calculations of p! 
Characteristice of fast re Jo method, 


ast reactors by the Monte 
2:22371 (INIS-mf-3186) 
REACTOR KINETICS/COMPUTER CALCULATIONS 
Accuracy comparison of the fast reactors physical characteristics 
oes tation by different computer programs on simple models, 
2:22368 (INIS-mf-3186 
Computation of fast reactors by the embedded elements methods, 
2:22370 NIS-mf-3 186) 
REACTOR CS/CROSS SECTIONS 
Ca of multigroup cross-sections (LMFBR), 2:22284 
(INIS-mf-3186) 
Nuclear cross sections for nuclear energy, 2:22377 


Resonance ae for heavy isotopes calculation by means 
onal the cre tem SUB, 2:22366 po 
K NET! CS/FINITE E METHO 


ei Singularities i in the finite element ——— of a4 
dimensional diffusion eee :22381 
REACTOR KINETICS 
Collection of reports on ere programs and methods of 
a8 of fast reactors. CMEA, 2:22361 (INIS- 
REACTOR pment why ah CARLO METHOD a 
geo rograms for fast reactors computation based on t 
en, method, 2:22193 (INIS-mf-3186) 
cum program for fast reactor computation by the Monte- 
Carlo method with accurate description of cross sections and 
scattering probability, 2:22367 (INIS-mf-3186) 
REACTOR TICS/NEUTRON TRANSPORT 
One-dimensional transport code for mo problems in plane 


peers, 2:22359 (ANL-AMD-TM 
REACTOR KINETICS/NONLINEAR PROBLEMS 
Application of oe non-linear pro, methods on 
optimization of La trey peanenaeins of fast power reactor, 
2:22365 (INIS-mf-3186 
REACTOR KINETICS/NONLINEAR PROGRAMMING 
Non-linear $ext method in optimization of fast reactors, 
2:22369 (INIS-mf-318 
REACTOR CINETICS/ONE-DIMENSIONAL CALCULATIONS 
Suboptimal control of nuclear reactors with distributed parameters 
oe urbation theory, 2:22379 
REA R KINETICS/RESPONSE MATRIX METHOD 
Im me formulations of the response matrix doubling equations, 
22382 
REACTOR KINETICS/TWO-DIMENSIONAL 
CALCULATIONS 
Galerkin method application on two-dimensional computation of 
fast gas cooled breeder coasters, 2:22285 (INIS-mf-3186) 
REA IR LATTICES/NEUTRON FLUX 
Neutron wave Pris pen in statistical fillings of spherical 
elements (Pebble bed reactors), 2:22215 (Juel-1273) 
REACTOR LATTICES/NEUTRON SPECTRA 
Calculations of thermal neutron spectrum using a synthetic 
scattering kernel, 2:22374 
REACTOR LATTICES/NEUTRON TRANSPORT 
Finite elements method in computation of the neutron distribution 
in reactor systems, 2:22362 (INIS-mf-3186) 
REACTOR LI SING/GOVERNMENT POLICIES 
Uranium fuel cycle impacts from — fuel reprocessing and 
radioactive waste ement, 2:22616 
REACTOR LICENSING. AL ASPECTS 
Enabling legislation and regulatory determinations for a nuclear 
power programme, 2:22323 (AED-Conf-75-769-093) 
a ot and rho Te ry as| of nuclear a reactor 
S.A., 2:22324 — 75-769-123) 
REACTOR §ICENSING/REGULATI 
Use of mixed uranium-plutonium oxide © fuels i in light-water nuclear 
power reactors, 2:22337 








REACTOR MAINTENANCE 


REACTOR MAINTENANCE 
= repair faulty mechanical gear (PWR and BWR), 
2:221 
REACTOR MATERIALS 
(See also specific materials.) 
See also NUCLEAR FUELS 
es MATERIALS/CREEP 
ee RNL S19 ies of LMFBR primary piping materials, 
Mee 22288 = 5199) 


design criteria for LMFBR components and inlastic 
material behavior, 2:22289 (ORNL/TM-5478) 
REACTOR Ppedatont ape ys 
Mechanical of LMFBR primary piping materials, 
2:22288 (| 5199) 
Structural design ond for LMFBR a and inlastic 
material epg ann he 2:22289 pene hen 78) 
LS/FRACTURE PROPERTIES 


7 . MATER 
ceceap te ino LMFBR primary piping materials, 
waza 2:22988 ( 5199) 
R MATERIALS/PHYSICAL RADIATION EFFECTS 
Mechanics of in-reactor deformation, 2:22950 
REACTOR MATERIALS/STRAINS 
Structural design criteria for LMFBR com: ts and inlastic 
material behavior, 2:22289 (ORNL/TM-5478) 
REACTOR oe LS/TENSILE PROPERTIES 
Mechanical ies of LMFBR primary piping materials, 
2:22288 ( RB 5199) 
Structural design criteria for LMFBR components and inlastic 
material iinet, 2:22289 (ORNL/TM-5478) 
REACTOR NOISE 
Theory of the auto-spectrum of the local component of power- 
reactor noise, 2:22184 
REACTOR NOISE/DATA PROCESSING 
Dimensionality reduction of reactor noise yy 2:22385 
REACTOR OPERATION/REGULATORY 
Guidance on being operator at the controls of a nuclear power 
plant, 2:22339 /G-1.114(Rev.1)(11-76)) 
Instrument setpoints, aad — ev.1)(11-76)) 
REACTOR PROTECTION 
= ot pm sete system a pon monitori a safety devices. 


uirements, 2:225 
REACTOR # TROTECr IN SYSTEMS/FAULT TREE 


Fault oo = diagnosis of system fault conditions, 2:22587 
Fault tree analysis of WR-1, 2:22567 
REACTOR SAFETY 
(Theoretical and experimental investigations of the behavior of reactor 
types and designs under various real or hypothetical accidents.) 
See also FAULT TREE ANALYSIS 
Nuclear safety in France, 2:22575 
Numerical methods for solving thi —— equations for a 
seriated continuum (BWR and ), 2: 23530 (ANCR- 
NUREG-1340) 
REACTOR SAFETY/PUBLIC RELATIONS 
European scene - collaboration or conspiracy, 2:22573 
Nuclear reactor safety and Federal re ion, 2:22626 
REACTOR SAFETY/REGULATION: 
Nuclear reactor safety and Federal re ion, 2:22626 
REACTOR SAFETY/RESEARCH PROGRAMS 
Monthly highlights for Office of Nuclear Regulatory Research 
Programs at Oak Ridge National ee October 1976, 
2:22554 (ORNL/NUREG/TM 
NRC water-reactor safety- stant program, 2:22582 
" Seteentalinds Makdeay caida panguarenpen, Ape? 
ucts tec progress report, April-June 
1976, 2 22526 (APERDA-13175) e 
Physics of reactor safety. Quarterly report, April-June 1976, 
23 339533 (ANL-76-114) 
REACTOR SHUTDOWN/SAFETY ENGINEERING 
Advanced safety analysis. Seventh quarterly report, March-May 
1976 (LMFBR), 2:22540 (GEAP-14038-7) 
CTOR SITING 


See SITE SELECTION 
REACTOR TECHNOLOGY /REVIEWS 


Reactor en and nuclear power, 2:22357 
REACTOR VESSELS 


~—- for introducing sodium into a reactor vessel (Patent), 
Sodium cooled reactor (Patent), 2:22223 
REACTOR VESSELS/SEALS 
Fluid-tight seal oy 2:22302 
REACTOR VESSELS/STRESS ANALYSIS 
Ratchetting and po ng ee gue evaluation for nozzle-to-cylinder 
intersection (LMFBR), 2:22270 (CONF-761 107-18) 
Wave propagation effects in dynamic loads (AISI 304L, AISI 
316L and carbon steels), 2:22576 


CTORS 
See also BREEDER REACTORS 
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HEAVY WATER MODERATED REACTORS 
MOLTEN SALT REACTORS 
POWER REACTORS 


WATER MODERATED REACTORS 
/MANIPULATORS 


REACTORS 
Gripping appliance for oblong bodies which are inserted into and 
remov holding fixtures, y for fuel elements and 
control rods in a nuclear reactor (Patent), 2:22417 
CTORS/NUCLEAR IN 


‘7 of legislation amending the Price-Anderson Act, 
"Pa Bective elastic concrete reactor vessel (PCRV) structures, 
‘ective elastic constants for perforated concrete plates, 


concrete reactor vessel 


(PCRV) structures, 
a3 pb analy of 1/20 multicavi PCRV subjected to 
~ — fone element method, 


Study on noe concrete reactor vessel (PCRV) structures, 
4-1. Po apr ohegaae pe ponding + | ee 
com; ive stresses and no 

a ~ temperature, 
See HOT ATOM CHEMISTRY 


Heating and heat-retaini for reactor it), 2:22400 
RECORDING SYSTEMS, TED 
= oe circuit for transient recorders, 2:23243 (UCRL- 


IRDS RETRIEVAL 
See INFORMATION RETRIEVAL 
RECYCLE (FUEL) 
See FUEL CYCLE 
RECYCLING (FUEL) 
See REPROCESSING 
a THETA PINCH REACTOR/BREEDING 


Blanket and shielding technol logy assessment of the reference 
theta-pinch reactor (RTPR), 2:23772 (ERDA-76/117/2) 
R/ENERGY 


REFERENCE THETA PINCH REACTO 
STORAGE 


ens magnetic energy storage, 2:23786 (LA-UR-76- 


REFERENCE THETA PINCH REACTOR/SHIELDING 
Blanket and shielding technology assessment of the reference 
en. reactor (RTPR), 2: S372 (ERDA-76/117/2) 


a bearing ex) turbines, 2:23080 
REFRIGERA yw HEAT 
a of waste heat from refrigerating units in a butchery, 
ISE 


See SOLID WASTES 
REFUSE DERIVED FUELS 
Steam recovery: an alternative for intermediate size ary beat 
oo — and economic comparison with sani ), 


He semaatery Soe for pr pow SMBUSTION Iowa), 2:21968 


ae ey summary of Wi No. 7 its, 2:21966 
SE DERIVED FUELS/COMPARA’ EVALUATIONS 


eer alternative fuel derivatives from municipal solid wastes, 
REFUSE DERIVED FUELS/ECONOMICS 
Economics of solid waste conversion, 2:22748 
REFUSE DERIVED FUELS/MEETINGS 
Energy from solid waste utilization. Proceedings of the sixth 
annual antipollution conference held in Kingston, Rhode Island, 
July 8-9, 1975, 2:22735 
REFUSE DERIVED FUELS/RESOURCE CONSERVATION 
ee ee eg ea ne py, 
REFUSE DERIVED FUELS, 
Energy and resource recovery from solid w: 
REG TIVE FUEL /FEASIB STUDIES 
Hydrogen storage via metal hydrides for utility and automotive 


Remy (HCI electrolysis for H2-Ck fuel 
eco 221938 BNL To 
Seal f nversion devices (Patent), 2:22600 

for ener; version t 

REGGE TRAJECTORIES CHARM PARTI ARTICLES 


2:21957 


REGGE 
(Ademo! 
relation, exhange degeneracy), 2:23511 
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REGULATIONS 
See also POLLUTION REGULATIONS 
— 4 urges abolishment of all regulatory commissions, 


RELIABILITY/MATHEMATICAL MODELS 
Estimating and forecasting failure rate processes by means of the 
Kalman filter (Nonparametric method), 2:23865 (LA-UR-76-41) 
REMOTE SENSING 
= processing of remote sensor imagery, 2:23417 (MERC/SP- 


aia i morte myo Mp ae _ 
nant low-cost, image analysis through video processing, 
GJBX-37(76)) 


a 1 repair faulty mechanical gear (PWR and BWR), 
REPROCESSING 
See also PUREX PROCESS 
REPROCESSING/ENVIRONMENTAL EFFECTS 
Uranium fuel cycle impacts from = fuel reprocessing and 
radioactive waste management, 616 
REPUBLIC OF ZAIRE 
See ZAIRE REPUBLIC 
RESEARCH PROGRAMS/GOVERNMENT POLICIES 
Veto of the Automotive T: rt Research and Development 
Act of 1976. M e from the President of the United States 
vetoing H. R. 13655, an act to establish a five-year research and 
ee program leading to advanced automobile 


— Te ey gt 2:22642 
RESER OIR Re YSIS 
Application of Sram = aavcapale y to quantitative and 


ualitative analysis of rock and oil extracts, 2:21651 
RESERVOIR ROCK/FLUID FLOW 
Cascade drainage of blocks in a fissured reservoir, 2:21633 
RESERVOIR ROCK/FRACTURE PROPERTIES 
Cascade drainage of blocks in a fissured reservoir, 2:21633 
ee K/PLUGGING Ps 
ethod for oil recovery improvement (Patent; plugging highly 
— strata to prevent breakthrough of pee fluids), 
RESERVOIR ROCK/POROSITY 
Increased precision of porosity measurements using a modified 
Ruska universal ros 2:21623 
lication of thin-la ma ae: aan a! 
Application of thin-layer c y to quantitative 
ualitative analysis of rock and oil extracts, 2:21651 
'VOIRS (WATER) 
See WATER RESERVOIRS 
RESIDENTIAL SECTOR/ENERGY CONSERVATION 
Energy Conservation Act of 1976. Hearings before the Committee 
on Commerce, United States Senate, Ninety-fourth 
Second Session on S. 2932, February 25 and 26, 1976 
ot. ation in residential, commercial, and industrial sectors), 
Enorpy i the Lceeaiehe Comparison 0 f heating and 
gy in costs 
rey prognosis up to 1985 (German Federal Republic), 
RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESOURCE CONSERVATION/GOVERNMENT POLICIES 
Approach to material equilibrium (Government action to reduce 
resonance depletion), 2:22630 
RESPIRATORY 
See also LUNGS 
RESPIRATORY SYSTEM/PROTECTIVE CLOTHING 
—- of individuals to concentrations of radioactive materials 
air in restricted areas, 2:23607 
RESPIRATORY SYSTEM TEM DISEASES 
—_ mechanics after uncomplicated influenza A infection, 
2: 


paw tener A SYSTEM DISEASES/DIAGNOSIS 


Pulmonary ven pore and function studies with krypton- 
81m, 2:23355 (IAEA-SM-210/58) 
RESPIRATORY SYSTEM DISEASES/DIAGNOSTIC 
TECHNIQUES 


Lung imaging in pulmonary disease, 2:23358 (UCLA- 12-1087) 
Recent lun :LOVS/ THERMOELECTRIC (UCLA-12-1094) 
RHENIUM ALLO OELECTRIC a 
Influence of rhenium on the eee ee 
anita (0.5 to 12% Re, 300 to 1200°C), 2:22875 
RHINE RIVER/WATER QUALITY 
Re eee a oem eee eater 
the fatty tissues of the rat, 2:23411 (ORNL-tr-4251) 
RHO-765 RESONANCES/DECAY 
of two-pion inclusive correlation 


23519 
uction of rho® and rho™ mesons at 3 GeV, 2:23461 


RHO-765 RESONANCES/MULTIPLE PRODUCTION 
Inclusive production of resonances in pp interactions at 69 GeV/c, 


2:23469 
RHO-765 RESONANCES/PHOTOPRODUCTION 
Bygone of rho® and rho™ mesons at 3 GeV, 2:23461 
RHOD) (SOUTHERN) 
See SOUTHERN RHODESIA 
RHODIUM/CATALYTIC EFFECTS 
application of noble metal catal for 


Properties and 
ee ee 
—— 


eee = 110 region 


"{05/ENERGY LEVELS 
RHO TUM 105 


NS Eee A = 110 region 
by two-neutron reactions, 2:23570 
RHODIUM 99, TRANSITIONS 
Level scheme of "Pd and a possible high-spin cascade in °Rh, 
RIBONUCLEIC ACID 
See RNA 


(STORAGE) 
See STORAGE RINGS 
See also CLINCH RIVER 
COLUMBIA RIVER 


HUDSON RIVER 
RHINE RIVER 
STREAMS 


RIVERS/FLOOD CONTROL 
ital research on fixed bed river model for Caorso 
Nuclear Power Plant on the Po River, 2:22493 
RIVERS/STRUCTURAL MODELS 
Experi tal research on fixed bed river model for Caorso 
uclear Power Plant on the Po River, 2:22493 
RIVERS/THERMAL POLLUTION 
Heat load plan Weser 1974, 2:23309 (DEU-76-2) 


tons FASTENERS 
(Ribonucleic acid.) 
See also TRANSFER RNA 
(OSYNTHESIS 


RNA/BI 
ia laticollaris: a foraminiferan with an unusual apogamic 


ae Ss le, 2:23332 
ROCK 


—o and stress relief measures during gateroads driving, 


See also IGNEOUS ROCKS 
RESERVOIR ROCK 
SEDIMENTARY ROCKS 
ROCKS/ACTIVATION ANALYSIS 
Evaluation of error in the instrumental activation analysis of rocks 
(Neutrons), 2:22975 
ROCKS/CHEMICAL ANALYSIS 
Advantages of x-ray fluorescence analysis for trace elements in 


Analytical methodology: rocks and ores (Comparison of analytical 
methods), 2:22965 
Precision and accuracy in silicate analysis, 2:22962 
ROCKY FLATS /RADIOACTIVE WASTE DISPOSAL 
ing Rocky Flats waste, 2:21856 
ILES/FLUID FLOW 
Transformed governing equations for triangular grid structure 
_ wed in thermal odeails subchannel analysis, 2:22264 (ANL- 
Toned porreae pain eames 
governing structure 
Lo tie in thernal-hydrali sbeh subchannel analysis, 2:22264 (ANL- 
ROTATING GENERATORS/SIZE 
— a construction of hydroelectric power generators, 
ROTORS/CRACKS 
Corner crack at the bore of a rotating disk, 2:23077 
ROTORS/DESIGN 
Conditions for desi 


Life of rotors of a turbine operating in conditions of deep load 
control, 2:22123 





ROTORS/STRESS ANALYSIS 


ROTORS/STRESS ANALYSIS 
Corner crack at the bore of a rotating disk, 2:23077 
ROTORS/WEAR 
Life of rotors of a turbine operating in conditions of deep load 
control, 2:22123 
RUBIDIUM/ABSORPTION SPECTROSCOPY 
Precision and accuracy in silicate —. 2:22962 
RUBIDIUM/ACTIVATION ANALYS: 
Precision and accuracy in silicate cate analysis 2:22962 
ag ap pes COLLIS 
Effective charge exchange cross — of the Mg* ion on alkali- 
metal atoms (20 yh 1 oat ab En 2: a 
RUBIDIUM/MASS S 
Precision and an in iano nals 2:22962 
RUBIDIUM/X-RAY FLUORESCENCE ANALYSIS 
Advantages of x-ray fluorescence analysis for trace elements in 
silicate rocks, 2:22992 
Precision and accuracy in silicate analysis, 2:22962 
RUBIDIUM 81/ ANNING 
Pulmonary ventilation ima; imaging and function studies with krypton- 
81m, 2:23355 (IAEA-SM-210/58) 
RUBIDIUM 82/INTERNAL IRRADIATION 
Metabolic and improved organ scan studies. IV. ook! for 
metabolic isotopes in animals and man, 2:23353 (COO-3521-6) 
RUBIDIUM FLUORIDES/ORDER PARAMETERS , 
Influence of anisotropy on the d=2 and d=3 magnetic ordering in 
layer-t ae K2Mn/sub 1-x/Fe/sub x/F,, 
studied by neutron di pone zs 22923 (CONF-760601-P2) 
RUBIDIUM FLUORIDES E TRANSFORMATIONS 
Applications of the fly’s aoa camera: diffraction tomography 
and phase transition studies, 2:22932 (CONF-760601-P2) 
RUBY LASERS/BEAM EXTRACTION 
bag on a of extraction of radiation from a laser resonator, 
RUBY LASERS/MODULATION 
Stimulated emission from a ruby laser with an ultrasonic surface 
wave on a resonator mirror, 2:23125 
RUNAWAY ELECTRONS/SYNCHROTRON RADIATION 
Nonlinear evolution of runaway-electron distribution and time- 
dependent synchrotron emission from tokamaks, 2:23714 
RUTHENIUM/CATAL 'ALYTIC EFFECTS 
Properties and alain of noble metal catal co for 
heterogeneous yo — ys 
RUTHEN: 
Spectral emissivities ame peal refractory metals (0.651), 2:22873 
RWE-BAYERNWERK REA R/ ACCIDENTS 
KRB repair accident on ocemier 19, 1975, 2:22580 


S 


S PROCESS 
(slow process in mong nucleosynthesis.) 
S PROCESS/BETA AY 
Branching in the Sammons the effects of an intermittent neutron 
flux and long-lived isomeric states, 2:23419 
S PROCESS/NEUTRON REACTIONS 
Branching in the S-process: the effects of an a, neutron 
flux and long-lived isomeric states, 2:23419 
SAFEGUARDS 
Isotope correlations based on fission-product nuclides in LWR 
irradiated fuels: A theoretical evaluation, 2:22183 
Safeguards pers; -~ an expression of industry's responsibilities 
and views, 2:21877 
SAFEGUARDS/ACCOUNTING 
Improved material accounting for plutonium pr 
’ soe) 235U-HTGR fuel fabrication facility, Boig0 CNW 
SAFEGUARDS/NONDESTRUCTIVE ANALYSIS 
Nondestructive assay measurements can be traceable, 2:21875 
(NUCLEAR 


) 
See RADIATION PROTECTION 
SALT DEPOSITS/SOLUTION MINING 
Review of applicable technology: solution mining of caverns in 
salt domes to serve as oe for radioactive wastes, 
2:21848 Laid b's 2 4. 
AMARIUM/MASS S 


—_— 


Rare earth element rot oe ioe eed nian 2:22998 
SAMARIUM ALLOYS/MAGNETOSTRICTION 
oan Freeh apogee materials from rare earth elements, 2:22872 
ITRATES/SOLUTION HEAT 
as of dilution of some aqueous rare earth electrolyte solutions 
at 25°C. 2. Rare earth nitrates (From dilute solutions to 
saturation), 2:23027 
SAMARIUM NITRATES/THERMODYNAMIC PROPERTIES 
Heats of dilution of some aqueous rare earth electrolyte solutions 
at 25°C. 2. Rare earth nitrates (From dilute solutions to 
saturation), 2:23027 
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SAMPLERS 
See also AIR SAMPLERS 
SAMPLERS/DESIGN 
Development and technical features of an appliance for 


continuous sampling from HP gas lines, 2:21681 
SAMPLERS/PERFORMAN CE TESTING 


Operational ex; _- ge automatic gas sampling from HP gas 
lines, 2:2168. 
Opertdinnsl enpertance with ling from HP 
e lence with automatic gas sampling from HP gas 
lines, 2: 2168) 
SANDSTONES/CLEANING 
a of water permeability on core cleaning methods in 
e case of some sandstone samples, 2:21624 
SANDSTONES/MINERALIZATION 
Position of uraninite and/or coffinite accumulations to the 
hematite-pyrite interface in sandstone-type deposits, 2:21700 
SANDSTO /PERMEABILITY 
es of water permeability on core ~ on methods in 
e case of some sandstone Anny ore 2:21624 
SANITARY LANDFILLS/COMPARATIVE EVALUATIONS 
Steam recovery: an alternative my intermediate size — 
a and economic comparison with sanitary landfill), 
SAVANNAH RIVER PLANT/METEOROLOGY 
Echosonde detection of the abrupt transition from a laminar to a 
turbulent planetary boundary layer, 2:23255 (DP-MS-76-56) 
SAVANNAH RIVER PLANT/RADIOACTIVE WASTE 
STORAGE 
— tion adjacent to waste tank 8, 2:21843 (DPSPU-76- 
SAVANNAH RIVER TEST PILE-305 
See SR-305 REACTOR 
SCANDIUM/ACTIVATION ANALYSIS 
Neutron activation analysis for some nonstoichiometric 
constituents in a large number of natural and synthetic beryl 
samples, 2:22976 
SCAND PECIFIC HEAT 
Low temperature heat capacity of scandium and scandium alloys, 
2:22863 (IS-M-72) 
SCANDIUM 45 TARGET/NITROGEN 15 REACTIONS 
Optical-model potential in single-nucleon-transfer reactions 
induced by heavy ions, 2:23564 
SCANDIUM BASE ALLOYS/SPECIFIC HEAT 
Low temperature heat capacity of scandium and scandium alloys, 
2:22863 (IS-M-72) 
ANDIUM COMPOUNDS/CATALYTIC EFFECTS 
Hydrogenation of cyclohexene catalyzed by first row transition 
metal stearates, 2:23045 
SCANNING (RADIOISOTOPE) 
See RADIOISOTOPE SCANNING 
SCHMEHAUSEN THTR REACTOR 
See THTR-300 REACTOR 
SCHOOL BUILDINGS/SOLAR AIR CONDITIONING 
Page Jackson Elementary School: low-energy building, solar 
heating and cooling system, HVAC bid and design package (3 
Dec 1975) (Engineering Materials) (13 drawings), 2:22023 
(CAPE-2466) 
SCHOOL BUILDINGS/SOLAR SPACE HEATING 
Page Jackson Elementary School: low-energy building, solar 
heating and cooling system, HVAC bid and design package (3 
Dec 1975) (Engineering Materials) (13 drawings), 2:22023 
(CAPE-2466) 
SCHROEDINGER EQUATION/HAMILTONIANS 
Pierce decompositions of the Petiau-Duffin-Kemmer equation 
with interactions (Sakata-Taketani method), 2:23623 
SCINTIGRAPHY 
See SCINTISCANNING 
SCINTILLATION COUNTERS 
See also LIQUID SCINTILLATION DETECTORS 
SCINTILLATION COUNTERS/LIGHT PIPES 
Performance of an improved light guide for a beta-ray detector, 
2:23204 a 
SCINTISCANNIN 
ventilation imaging and function studies with krypton- 
81m, 2:23355 (IAEA-SM-210/58) 
INSTAB 


See —_— INSTABILITY 


See FASTENERS 
SCYLLAC DEVICES/ENERGY STORAGE 
Principal considerations in large energy-storage capacitor banks, 
2:22589 (LA-UR-76-2387) 
es magnetic energy storage, 2:23786 (LA-UR-76- 


7) 
SEA BED/HEAT FLOW 
Steady thermal convection from a concentrated source in a porous 
anita, 2:21845 (SAND-76-0562) 
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SEA DISPOSAL 
See MARINE DISPOSAL 


Method for sealing a 


snatn nan fume 2:22414 


a of argon leaks seals of liquid sodium 


neutron activation 2:22985 
sEAl-S/ PERFORMANCE 
eALs/ peter ot and cover gas Fee prongsey 6 C MFR), 
2:22256 339556 (AL ERDAS t74 ere 
SEAS/RADIONUCLIDE MI ~- 9 


oo of transuranic nuc’ soo for 
~ aes (Pu and Am), 2: 203 {O00 386 


ee from seawa' ayy cot study (Tidal or pumped 
schemes), 2:21718 PAU RIG i os 
SEAWA ACTIVATION AN. 
Sampling problems and the determination of mercury in surface 
water, seawater, and air (Neutrons), 2:22963 
SEAWATER/DESALINA' ON 
Economics and 


characteristics of a MSF/ME/VC 
hybrid unit, 2: Dial 


SEAWATER/MERCURY 
Sampling problems and the determination of mercury in surface 
water, seawater, and air (Neutrons), 2:22963 
SEBACEOUS GLANDS 
See SKIN 
eT, COOLANT CIRCUITS/REACTOR MATERIALS 


EN 3199) of LMFBR primary piping materials, 
aoa 22288 zits (SRLS 5199 


unit and thus obtained 


po : safe in the domestic 
nuclear industry. Hearings before i the Subcommittee on Energy 
and the Environment of the Committee on Interior and Insular 
Affairs, Frere am rg — Ninety-Fourth Congress, 
SEDIMENTARY ROCKS/MATHEMATICAL MODELS 
Mathematical emg eet 4 sedimentological data for architecture 
reconstructions, 
SEDIMENTS/ACTIVATION ANALYSIS 
— reactor activation facility at SRL, 2:22959 (DP-MS-76- 


) 
SEDIMENTS/RADIOACTIVITY 
Plutonium and americum ucrre= along fresh water food 
chains of the Great Lakes, General summary of 


1975-1976, 2:23304 GOO. 3568-13) 
SEDIMENTS NNTS/THERMAL CO) 304 (ce UCTIVITY 
Geothermal 


measurements in five small lakes of northwest 

Ontario, 2:22064 

SEDIMENTS/THICKNESS 

tical emg oy sedimentological data for architecture 
reconstructions, 2: 

SEISMIC pete ipen eh ieee tmp cam high freq 

Source, scattering attenuation effects on uency 

seismic waves, 2: anes A 1) 


Dcocteneahaicdiedin ame um through krypton, 2:23427 
SELENIUM 73/INTERN. AL IRRADIATION on 


Sedalia ond leupieond agus aioe scan studies. IV. enor & or 
and man, 2:23353 (COO-3521-6) 


in animals 
UNDS/CRYSTAL § STR 
Crystal and molecular structure o 
=| aaBnovcesionatelV ». Xe(OSeFs)s (X-ray diffraction 
pec a pee er neem STRUCTURE 
Crystal and molecular structure of xen 
te Tecate 1), Xe(OSeFs)s (X-ray diffraction 


studies 
=D NEUTRON DETECTORS/DESIGN 


D RS 
See also SI SEMICONDUCTOR DETECTORS 
a. DETECTORS/MATHEMATICAL 
Advanced instrumentation for nuclear monitoring, 2:23212 
SEMICONDUCTOR DETECTORS/REVIEWS 


See also SEMICONDUCTOR LASERS 
THERMISTORS 
SEMICONDUCTOR +! get: emma 
flow of thermal 


“Figen oop set , 
ber 30 5% 2250 2:23035 ( 


report, January 1, 1976- 
2521.2) 


SEMICONDUCTOR LASERS/EXCITATION 
Electron-beam-pumped InAs and Pb/sub x/Sn/sub1- x/Se 
semiconductor lasers, 2:23128 
SEMICONDUCTOR LASERS/FABRICATION 
Gallium arsenide-gallium aluminum arsenide distributed feedback 
and distributed reflector lasers, 2:23109 
SEMICONDUCTOR LASERS/POWER 
Electron-beam-pumped InAs and Pb/sub x/Sn/sub1- x/Se 
semiconductor lasers, 2:23128 
Speats and power characteristics of electron-beam-excited 
antimonide lasers, 2:23124 
Ss CONDUCTOR LASERS/SPECTRA 
Spectral and power characteristics of electron-beam-excited 
jum antimonide lasers, 2:23124 
Ss CONDUCTOR LASERS/TESTING 
Gallium arsenide-gallium aluminum arsenide distributed feedback 
and distributed reflector lasers, 2:23109 
el NO: METHOD/ISOTOPE SEPARATION 


indus implementation of the separation nozzle process, 
SEPARATION NOZZLE METHOD/NOZZLES 
—— — for the fabrication of separation nozzles (Patent), 
SEPARATION NOZZLE METHOD/OPTIMIZATION 
Physics and development potential of the separation nozzle 
process, 2:21728 
SEPARATION PROCESSES 
See also CHROMATOGRAPHY 
DESALINATION 
ISOTOPE SEPARATION 
REPROCESSING 
SEPARATION PROCESSES/CHROMATOGRAPHY 
Pressurized, annular chromato h for continuous separations, 
2:23005 (CONF-761115-1(Draft)) 
SERVOMECHANISMS/MATHEMATICAL MODELS 
pase of an air/oil servomotor, 2:22107 
SEWAG 
See LIQUID WASTES 
SEWAGE/HEALTH 
Sewage organisms pathogenic to animals (Health hazards to 
domestic animals from sewage), 2:23286 (ORNL-tr-4269) 
SEWAGE/USES 
Sewage organisms pathogenic to animals (Health hazards to 
domestic animals from sage) 2:23286 (ORNL-tr-4269) 
SEWAGE SLUDGE/COMBU 
Dynamics of recycling, 2:21973 
SEWAGE SLUDG UIDIZED-BED COMBUSTION 
Fluidized-bed incineration of waste materials, 2:21969 
bag stn oe ane nant ap nie ny 
— organisms pai to animals ith hazards to 
domestic animals eons sewage), 2:23286 (ORNL-tr-4269) 
— ena nya ell Gicslth 
age organisms pathogenic to animals hazards to 
domestic animals from sewage), 2:2 2:23286 (ORNL -tr-4269) 
SEWAGE SLUDGE/WASTE POSAL 
Urban and industry wastes: Workshop No. 1, 2:22738 
SGHWR REACTOR/FUEL PINS 
Model for fission gas behaviour in U0, fuel for the advanced gas 
reactor and steam-generating heavy water reactor, 2:22229 
Properties of fuel-element materials in the steam-generating heavy 
water reactor, 2:22250 
SGHWR REACTOR/REACTOR SAFETY 
Reactor safety at a cost, 2:22581 
SHAFT EXCAVATIONS/CONSTRUCTION 
Design review of a rectan shaft in alluvium (Vertical shaft 9 
x 14 ft; 550-ft deep), 2:2 — 
OIL/CHROMATOG 


Separation of polar shale oil compounds using high-speed liquid 
chromato; hy (Compounds known to exist in shale oil), 
2:21689 L-2128 ) 


THS (FUEL) 
See FUEL CANS 
SHELLS (CONTAINMENT) 
See aaa "AINMENT SHELLS 


Neutron yn fae! for fast reactors (Patent), 2:22306 
SHIELDING ON TRANSPORT 
Concept of — channel theory applied to reactor shielding 
analysis, 2:22434 
SHIELDING/PHOTON TRANSPORT 
Study on the of scattered gamma radiation build-up 
factor on the radius of cylindrical shielding blocks located in 
ing mec’ 1, 2:23602 
SHIELDING/SUPPORTS 
Structure for supporting the lateral neutron shield of the core of a 
fast reactor (Patent), 2:22307 


See also THERMAL SHIELDS 








SHIELDS/DESIGN 
Concept of spatial channel theory applied to reactor shielding 
analysis, 2:22434 
SHIP PROPULSION REACTORS 
See also MUTSU REACTOR 
Ini ted pusher-guide-boat for ship nuclear propulsion (Patent), 


2:22523 
SHIP PROPULSION REACTORS/REACTOR CHARGING 
MACHINES 
in, "5 reactor core (Patent), 2:22524 
See MUTSU REACTOR 
See also TANKER SHIPS 
PS/ELECTRICAL EQUIPMENT 
standards for electrical systems: boats and associated 


. 2:22763 
SH ABSORBERS 
iquid metal cooled fast breeder nuclear reactors (Patent), 2:22320 
TUBES/PLASMA PRODUCTION 
ann S dynamic of fusion plasmas, 2:23702 
(Detects high energy gamma radiation or be energy particles on 
basis of cascade showers in layered absorbers.) 
SHOWER COUNTERS/LIQUID IONIZATION CHAMBERS 
High resolution liquid argon total-abso 3 tion detectors: electronic 
noise and electrode configuration, 2:23214 (BNL-21887) 
SHROUDS 
(Cover enveloping the active ne: if a fuel assembly, to stabilize the 
coolant flow through the assemb. 
Reactor core shroud su ween’ Peet), 2:22178 
SHRUBS/RADIATION 
Four-year post-exposure assay of ve; vanes surrounding project 
pinstripe: demonstration of the utility of delayed damage 
appraisals (Larrea divaricata, Ephedra funerea, Atriplex 
confertifolia), 2:23382 
SHRUBS/RADIATION INJURIES 
Four-year post-exposure assay of ve; bape surrounding project 
pinstripe: demonstration of the utility of delayed damage 
appraisals (Larrea divaricata, Ephedra funerea, Atriplex 
confertifolia), 2:23382 
WN CTO) 


(REA R) 
See REACTOR SHUTDOWN 
SI SEMICONDUCTOR DETECTORS/PERFORMANCE 

Instrumentation for measuring soft x-rays from laser produced 
plasmas, 2:23824 (UCRL-77994) 

SIGMA-1385 RESONANCES/PARTICLE PRODUCTION 

Production 2*(1385) and K* resonances in mp p collisions at 4.35 
and 4.85 GeV/c, 2:23484 

SILICATES/CHEMICAL ANALYSIS 
Precision and accuracy in silicate analysis, 2:22962 
SILICON/CHEMICAL REACTION KINETICS 
Preexponential factors in surface reactions, 2:23033 
SILICON/COST 

Research and development of low cost aap a for integrated 
solar arrays. Final report, April 15, 1974-January 14, 1976, 
2:21983 (00/2721. 16/1) 

SILICON/CRYSTAL DEFECTS 

Silicon ribbon growth by a capillary action shapin air. 
Quarterly technical progress report No. 5, 2: 31984 (ERD 
JPL/954144-76/5) 

SILICON/CRYSTAL DOPING 
— doped silicon solar cells, 2:21982 (CONF- 
1130-2 
SILICON/CRYSTAL GROWTH 

Dip coating process. Annual report No. 1, October 21, 1975- 

ptember 17, 1976, 2:21987 DA/JPL/954356-76/3) 

Silicon ribbon growth by a capillary action shaping technique. 
Quarterly technical progress report No. 5, 2:21984 (ERDA/ 
JPL/954144-76/5) 

SILICON/IMPURITIES 

Research and development of low cost esses for inte - 
solar arrays. Final report, April 15, 1974-January 14, 1 
2:21983 (C00/2721- 16/1) 

Solar silicon via improved and ex; ts metallurgical silicon 
technology. Quarterly report 1, 2:21989 (ERDA/JPL/ 
954559-70/1) 

SILICON/ION CHANNELING 

Analysis of defect structures in recrystallized pnd cents 6 4 layers of 
self-ion irradiated silicon by channelin ing and transmission 
electron microscopy measurements (?*Si), 2:22949 (CONF- 
760836-5) 

SILICON/NEUTRON TRANSPORT 

Use of single crystal silicon as a thermal neutron filter, 2:22941 

(CONF-760601-P2) 
SILICON/PHOTON TRANSPORT 

Use of single crystal silicon as a thermal neutron filter, 2:22941 

(CONF-760601-P2) 
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SILICON/PHYSICAL RADIATION EFFECTS 
Analysis of defect structures in recrystallized Lomeeae layers of 
self-ion irradiated silicon by channeling an d transmission 
electron microscopy measurements (7*Si), 2:22949 (CONF- 
760836-5) 
—— of oh = i silicon at elevated irradiation 
SILICON 7PRODUCTION 
Process feasibility study in support of silicon material task 
Quarterly technical progress report (IV), 2:21986 (ERDA/JPL/ 
954343-76/4) 
se f ed hro: 2:22815 (CONF- 
leutron pro of curved monochromators, 
760601- + a 
— in en monochromator development at the Institut 
vin, 2:22934 (CONF-760601- 
SILICON AY 'Y FLUO ICE ANALYSIS 


Advantages of x-ray fluorescence analysis for trace elements in 
silicate rocks, 2:22992 
SILICON 31/HOT ATOM CHEMISTRY 
Hot atom reactions involving multivalent and univalent 
389029) report, February 1976-January 1977, 2:23061 ORO. 


SILICON ALLOYS/ELECTRONIC SPECIFIC HEAT 
Effect of electron-electron and electron-phonon interaction 
parameters on the superconducting transition temperature in 
vanadium-based alloys with A15 structure, 2:228 
SILICON ALLOYS/TRANSITION TEMPERATURE 
Effect of electron-electron and electron-phonon interaction 
parameters on the superconducting transition temperature in 
vanadium-based alloys with A15 structure, 2:2287 
SILICON CARBIDES/ABRASION 
Program to discover materials suitable for service under hostile 
conditions obtaining in equipment for the gasification of coal 
and other solid fuels. Quarterly y progress report, April 1, 1976- 
June 30, 1976, 2:21535 (FE-1784-18) 
SILICON CHLORIDES/MO ICTURE 
Neutron diffraction studies of tetrachloride liquids and liquid 
mixtures, 2:22928 (CONF-760601-P2 
SILICON FLUORIDES/HOT ATOM CHEMISTRY 
Hot atom reactions involving multivalent and univalent s 
— a sapen, February 1976-January 1977, 2:23061 TRO. 


SILICON FLUORIDES/VIBRATIONAL STATES 
— uilibrium photochemical reactons induced by lasers. 


”2:23052 (MIT-2793-5 
SILICON NITRIDES/ CRYSTAL LATTICES, , 


Direct observation of lattice planes at grain boundaries in silicon 
nitride, 2:22906 (LBL-5435 
SILICON NITRIDES/PHYSICAL RADIATION EFFECTS 
Use of ion implantation for radiation damage studies, 2:22902 
(SAND-76-5880) 
SILICON OXIDES 
See also QUARTZ 
SILICON OXIDES/VISCOUS FLOW 
Visccus flow of thermal SiO: , 2:22954 
SILICON SOLAR CELLS/COATINGS 
Annual rt No. 1, October 21, 1975- 
Beemer 197 17, 1976, 2:21987 RDA/JPL/954356-16/3) 
— of world experience and properties of materials for 
a ulation of terrestrial photovoltaic arrays. Final report, 
yo 2:21 85 (ERDA/JPL/954328-76/4) 
SILICON SOLAR CELLS/COST 
Current status of silicon solar cell technology, 2:21993 
Dip coating process. Annual rt No. 1, October 21, 1975- 
tember 17, 1976, 2:21987 RDA/JPL/954356-76/3) 
SILICON SOLAR CELLS/COVERINGS 
Accelerated/abbreviated test methods, study 4 of task 3 
a of the Low-Cost Silicon Solar Array Project. 
progress report, July-September 1976, 2:21988 
IPL 58-76/2) 
SILICON A ve en serch wee eye 
Annual rt No. 1, October 21, 1975- 
amet 17, 197 1976, 2:21987 SDAA SOE) 
Silicon ribbon growth by a capillary action eer fy 
Quarterly technical progress report No. 5, 2: (ERDA/ 
JPL/954144-76/5) 
SILICON SOLAR CELLS/ELECTRIC CONTACTS 
Device for welding a connection line to an electrode of a solar cell 
(Patent), 2:2199 
SILICON SOLAR CELLS/ELECTRICAL PROPERTIES 
— doped silicon solar cells, 2:21982 (CONF- 
Silicon ribbon growth by a capillary action em technique. 
Quarterly technical progress report No. 5, 2:21984 (ERDA/ 
JPL/954144-76/5) 
—— pth CELLS/FABRICATION 
rocess. Annual report No. 1, October 21, 1975- 
Saale 17, 17, 1976, 2:21987 RDA/JPL/954356-76/3) 
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for praeee 
solar mt 4-January 14, 1976, 
2:21983 ¢ 
SILICON SOLAR PROGRAMS 
t status ieee solar cell technology, 2:21993 
SILICON SOLAR CELLS/WELDING 
a connection line to an electrode of a solar cell 


PY 
a Serene eens Seen ay aaa 


SILVER/ACTIVATION ANALYSIS. 


eae Se estes See penien eaieh tere 
elements in different matrices (Neutrons), 2:22 
SILVER/PROTON REACTIONS 
Measurement of the coherent dissociation reaction 
p+Ayi itp VA, 2:23476 
Production of nuclides with 43 < or = A < or = 51 in the 
a ee Soe on Pb, and U 
SIL “RAY EMISSION ANALYSIS 
Nuclear and radiochemical tec! ae in chemical anal 
— report, June 1, 1975-July 31, "1976, 2:23559 (C00-3126- 


SILVER 107 TARGET/TRITON REACTIONS 
— of particle-vibration multiplets in the A = 110 region 
anal pay reactions, 2:23570 


Excitation of al gooieipstbeaiian multiplets in the A = 110 region 
two-neutron stri reactions, 2:23570 
109 TARGET, IN REACTIONS 
"Eacitaton of particle-vibration wen gett the A = 110 region 
two-neutron reactions, 
SIL ITV ENERGY LEVELS 
Excitation of particle-vibration eee i A = 110 region 


Metabolic and improved ee scan studies. V. Neutron activation 


of calcium and other ts (Diagnosis of metabolic diseases 
affecting bone tissues), 2:23354 (COO-3521-6) 
SKIN/BIOLOGICAL RADIATION EFFECTS 
anit effects of ~ilaeriastentin. 2:23374 (BNL- 


SKIN/CARCINOGENESIS 
mt effects of radiation-introduction, 2:23374 (BNL- 
SKIN DISEASES/GENETICS 
Xeroderma pigmentosum, DNA repair and carcinogenesis 
eview), 2:23388 
SLAGS/ACTIVATION ANALYSIS 
Neutron activation analysis yok ey to the study of elements 
a ear ala steam plant (Thomas A. Allen 
Plant at Memphis, Tenn.), 2:22961 
SLUDGES 
See SLURRIES 
SLUGS (FUEL) 
See FUEL RODS 
SLURRIES/DENSITY 
Use of a Gd-153 gamma-ray density gauge for coal slurries in an 
on-line x-ray fluorescence system, 2:21607 
SLURRY PIPELINES/HEARINGS 
Coal nade m4 research and development; a a 
earings before the Subcommittee on —} 4 
wan Development, and Demonstration ers 'uels) of 
Oe Senne ee ae ene oe House of 
Representatives, Ninety-fourth Second Session, 
January 29, 1976. Volume IV, 2:21 
SMALL ANGLE SCATTERING/USES 


N wn og ——— es imental techni and 
jeu! (CO PD) hniques 


REACTOR/DELAYED NEUTRON FRACTION 
Integral measurements of the effective .om neutron fractions 
in the fast critical assembly SNEAK, 2:22511 
SNR-1 REACTOR/CONTAINMENT SHELLS 
Experiences in welding the outer skin of weather resistant 
steel of a reactor containment, 2:22) 
SODIUM/ACTIVATION ANALYSIS 
Determination of elements in standard material (Bovine Liver 
SRM 1577), 2:22978 


SOLAR AIR CONDITIONERS/DESIGN 


Neutron activation analysis for some nonstoichiometric 
Cee oo age stator of aatacal ene apenas Bengt 


CAL REACTION KINETICS 
aero nae eee ot Beene 
pon cena aoe 


ammonia investigated by 
SODIUM/ CAL RE xcrIo 
Reactions 


vile at 2G, 2:23059 
of sodium with various lle 
materials, 2:22544 (HEDL-SA-1118) 
IUM/FIRES 


SOD 
characterization of sodium fires and fast reactor 


and concrete 


— safe 
y technical progress report, April-June 
ite _— B26 (APERDAIS 175) _ - ” 


Rat oder Raa rReacor rogram (SPRAY.2; SOMDET 
SOFIRE-2; 2:22542 2:22542 (GEAP-14148) 
SODIUM/1IO ATOM C 
Effective charge exc Sanaaenitens of theta ion on alkali- 
metal atoms (20 to 1000 eV), 2:23438 
SODIUM/PIONIC ATOMS 
of strong-interaction widths and shifts of pionic x- 


IUM/E with 
a spectrometer, 2:23435 
ium technolo; cover ts e! 
Quarter! pee Ae Pp mt, April-fune 1996 (LMFBR), 
Roy (ATERDA- -13174) 


Theoretical transition dipole moments and lifetimes for the A 'ui/ 


sub u/yi Xi/sub g/ system of Naz , 2:22°26 
SODIUMACRAY FLUO) ICE ANALYSIS 
Advantages of x-ray fluorescence analysis for trace elements in 
silicate 2:22992 
SODIUM 22 TARGET/NEUTRON ye ae 
Nuclear and radiochemical tec chemical anal 
Progress report, June 1, 1975-July y 31, 1976, 2:23559 (C00-3126- 


36) 
SODIUM 24/ENERGY LEVELS 
States of “P, 2:23558 
SODIUM COOLED REACTORS 
See also EBR-2 REACTOR 
FFTF REACTOR 
LMFBR TYPE REACTORS 
SODIUM COOLED REACTORS/RADIOACTIVE WASTE 
DISPOSAL 


oe rare gas collector for sodium cooled reactors (Patent), 


SODIUM COOLED REACTORS/REACTOR VESSELS 
— for introducing sodium into a reactor vessel (Patent), 


:222 

Fluid-tight seal (Patent), 2:22302 

Sodium cooled reactor (Patent), 2:22223 
SODIUM COOLED REACTORS/SODIUM COOLED 

REACTORS 

Sodium cooled reactor (Patent), 2:22223 
SODIUM-SULFUR BATTERIES/SEALS 

Seal for energy conversion devices (Patent), 2:22600 
— —~ CAL ANALYSIS 

ploration for geothermal areas using mercury: a new 
hemical tech ue, 2:22071 
|= / CHEMICAL COMPOSITION 
and diffsion of plutonium in soils. Progress report, 
1, 1976-December 1, 1976, 2:23294 (ORO-4700-3) 

So CONTAMINATION 

Soil contamination adjacent to waste tank 8, 2:21843 (DPSPU-76- 


SOILS/RADIOACTIVITY 
Natural and man-made radionuclide concentrations in Tennessee 
soils dose to human ye ulations in vicinity of ERDA 
Oak Ridge facilities), 2:23290 ( -761031-3) 
Radiol assessment of decommissioned nuclear facilities 
x, New Jersey, uranium ore sampling plant), 2:23292 
CONF-761031- -2) 
SOILS/RADIOMETRIC ANALYSIS 
1975 RWMC core drilling program: a further investigation of 
subsurface radioactivity at the radioactive waste management 
complex, 2:23293 (IDO-10065) 

Low background Ge(Li) detector with anticoincidence Nal 
a a of U, Th, “K, and **’Cs in 
soils and ma 2:23197 (EGG- 1183-2326(Rev. y 
SOILS 


/SAMP) 
1975 RWMC core drilling program: a further investigation of 
subsurface radioactivity at the radioactive waste management 
x, 2:23293 (IDO-10065) 
SOILS, SoWETTABILITY 
+ “hange of — of the subsoil by effect of mineral oil, 2:23289 
SOLAR AIR CONDITIONERS/DESIGN 
Cost-effective solar energy cooling system study for a standard 
Fomento factory in Puerto Rico. ly report, November 1- 
January 30, 1976, 2:22021 (ORO/4917- 76/3) 








SOLAR AIR CONDITIONERS/FORECASTING 


Evaluation of the solar building, Albuquerque, N.M. Monthly 

pro report, July-August 1976, 2:22022 (TID-27283) 

Page ackson Elementary School: low-energy building, solar 
heating and cooling system, HVAC bid and design package (3 
Dec 1975) (Engineering Materials) (13 drawings), 2:22023 
(CAPE-2466) 

Shenandoah Community Center: a total solar design concept, 
2:22033 

SOLAR AIR CONDITIONERS/FORECASTING 

Inexhaustible resources, 2:22675 

SOLAR AIR CONDITIONERS/OPERATION 

Shenandoah Community Center: a total solar design concept, 

2:22033 
SOLAR AIR CONDITIONERS/PERFORMANCE 

Cost-effective solar energy cooling system —— for a standard 
Fomento factory in Puerto Rico. y report, November 1- 
January 30, 1976, 2:22021 (ORO/#17-76/3) 

National program for solar heating and cooling of buildings. 
Project data summaries. Vol. II. Demonstration support, 
2:22019 (ERDA-76-128) 

SOLAR AIR CONDITIONERS/RESEARCH PROGRAMS 

National program plan for solar heating and cooling of buildings. 
— t summaries. Vol. III. cca and development, 

2.23020 (ERDA-76-145) 
SOLAR AIR CONDITIONERS/TECHNOLOGY ASSESSMENT 

Inexhaustible resources, 2:22675 

SOLAR AIR CONDITIONING/ECONOMICS 
Solar energy and energy conservation, 2:22016 (CONF-760583-1) 
SOLAR AIR CONDITIONING/FINANCING 

Energy research and development and small business. Part 2A. 
Appendixes. Solar energy (continued): the small business and 
overnment roles. Hearings before the Select Committee on 

mall Business, United States Senate, Ninety-Fourth Congress, 
First Session, October 8, 22, and November 18, 1975, 2:22677 
SOLAR AIR CONDITIONING/LEGAL ASPECTS 

General Electric Company survey to define impact of statewide 
building codes on solar HVAC systems, commercial ee 
‘AD Solar Demonstration Program, 2:22017 (COO/268 
76/11 

SOLAR AIR CONDITIONING/RESEARCH PROGRAMS 

National program for solar heating and cooling of buildings. 
Project data summaries. Vol. II. Demonstration support, 
2:22019 (ERDA-76-128) 

National program plan for solar heating and cooling of buildings. 
Project summaries. Vol. III. Research and development, 
2:22020 (ERDA-76-145) 

SOLAR AIR CONDITIONING/WORKING FLUIDS 

Selecting refrigerant-absorbent fluid systems for solar energy 
utilization, 2:22015 (CONF-760236-1) 

SOLAR AIR HEATERS/COMPARATIVE EVALUATIONS 

Comparative performance of solar heating with air and liquid 
systems. Interim progress report, February 1, 1976-August 30, 
1976, 2:22018 (COO/2868-1) 

SOLAR AIR HEATERS/EFFICIENCY 

Comparative performance of solar heating with air and liquid 
systems. Interim progress report, February 1, 1976-August 30, 
1976, 2:22018 (COO/2868-1) 

ILAR ASSISTED HEAT PUMPS/ECONOMICS 

Solar heating . Heat demand and supply, 2:22026 

Solar heating. Concepts, economy, 2:22028 
SOLAR ASSISTED HEAT PUMPS/FEASIBILITY STUDIES 

Solar heating . Heat demand and supply, 2:22026 

Solar heating. Domestic building wit test plant in Essen, 2:22027 
SOLAR ASSISTED HEAT PUMPS/PERFORMANCE TESTIN' 

Solar heating. Domestic building with test plant in Essen, 2:22027 
SOLAR ASSISTED HEAT PUMPS/RESEARCH PROGRAMS 

National program plan for solar heating and cooling of buildings. 
Project summaries. Vol. III. Research and development, 
2:22020 (ERDA-76-145) 

ILAR CELL ARRAYS/COATINGS 

Review of world experience and properties of materials for 
encapsulation of terrestrial photovoltaic arrays. Final report, 
2:21985 (ERDA/JPL/954328-76/4) 

SOLAR CELL ARRAYS/COST 

Solar cell array design handbook. Volume I, 2:21990 (JPL-SP-43- 
38(Vol.1)) 

Solar cell array design handbook. Volume II, 2:21991 (JPL-SP-43- 
38(Vol.2)) 

SOLAR CELL ARRAYS/COVERINGS 

Accelerated/abbreviated test methods, study 4 of task 3 
(encapsulation) of the Low-Cost Silicon Solar Array Project. 
Second quarterly progress report, July-September 1976, 2:21988 
(ERDA/JPL/984458-76/2) 

SOLAR CELL ARRAYS/DESIGN 
aeeval iad design handbook. Volume I, 2:21990 (JPL-SP-43- 
ol. 

Solar cell array design handbook. Volume II, 2:21991 (JPL-SP-43- 

38(Vol.2)) 
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SOLAR CELL ppm eee nse peo 
Devel tt of economical solar batteries in the USA, 2:21996 
SOLAR CELL ARRAYS/FABRICATION 
a and development of low cost processes for inte; 
. Final report, April 15, 1974-January 14, 1 Te 
2: 71983 33 ( /2721-76/1) 
soaCVol iad design handbook. Volume I, 2:21990 (JPL-SP-43- 
ol.1 
SVL > design handbook. Volume II, 2:21991 (JPL-SP-43- 
01.2 
SOLAR CELL ARRAYS/HYBRID SYSTEMS 
Collector for absorbing of solar energy (Patent), 2:22046 
SOLAR CELL ARRAYS/MANU. 
soeCVol iad design handbook. Volume I, 2:21990 (JPL-SP-43- 
ol.1 
SoaVoL > design handbook. Volume II, 2:21991 (JPL-SP-43- 
SOLAR CELL ARRAYS/PERFORMANCE 
soa ol iad design handbook. Volume I, 2:21990 (JPL-SP-43- 
ol.1 
Solar cell array design handbook. Volume II, 2:21991 (JPL-SP-43- 
38(Vol.2)) 
SOLAR 


CELLS 
See also CADMIUM SULFIDE SOLAR CELLS 
SILICON SOLAR CELLS 
SOLAR CELLS/COST 
soVol rad design handbook. Volume I, 2:21990 (JPL-SP-43- 
° 
Solar = = design handbook. Volume II, 2:21991 (JPL-SP-43- 


38(Vol. 
SOLAR CELLS/DESIGN 
Rib and channel vertical multijunction solar cell (Patent), 2:21997 
SOLAR CELLS/EFFICIENCY 
Device for the utilization of solar energy, with at least one solar 
cell (Patent), 2:21994 
SOLAR CELLS/ELECTRICAL PROPERTIES 
Rib and channel vertical multijunction solar cell (Patent), 2:21997 
SOLAR CELLS/FABRICATION 
So Vol iad design handbook. Volume I, 2:21990 (JPL-SP-43- 
ol. 
Solar cell array design handbook. Volume II, 2:21991 (JPL-SP-43- 
38(Vol.2)) 
SOLAR CELLS/FORECASTING 
Inexhaustible resources, 2:22675 
SOLAR CELLS/MECHANICAL PROPERTIES 
Rib and channel vertical multijunction solar cell (Patent), 2:21997 
SOLAR CELLS/PERFORMANCE 
somval array design handbook. Volume I, 2:21990 (JPL-SP-43- 
38(Vol.1)) 
Solar cell array design handbook. Volume II, 2:21991 (JPL-SP-43- 
38(Vol.2)) 
Solar energy, 2:22014 
Utilization of solar energy by means of solar cells and ultra-black 
absorbers, 2:22045 
SOLAR CELLS/TECHNOLOGY ASSESSMENT 
Inexhaustible resources, 2:22675 
SOLAR COLLECTORS 
See also FLAT PLATE COLLECTORS 
Solar furnace (Patent), 2:22041 
SOLAR COLLECTORS/ARCHITECTURE 
Solar architecture, 2:22025 
SOLAR COLLECTORS/CONSTRUCTION 
Solar collectors. Fundamentals and operational demand, 2:22049 
SOLAR COLLECTORS/CONTROL SYSTEMS 
Solar energy transfer system with protection against freezing 
(Patent), 2:22059 
SOLAR COLLECTORS/DESIGN 
High efficiency solar = (Patent), 2:22053 
Light collectors in cylindrical geometry, 2:22051 
Solar energy conversion device (Patent), 2:22052 
Solar heat collector (Patent), 2:22055 
Solar heated evaporating and condensing unit (Patent), 2:22057 
Solar panel (Patent), 2:22056 
SOLAR COLLECTORS/ECONOMICS 
Solar energy. Examples of practical use. Report on a study trip 
1975, 2:22029 
SOLAR COLLECTORS/FILMS 
Thin films in energy systems, 2:22048 
SOLAR COLL IRS/ORIENTATION 
Optimum alignment of solar collectors in s 
SOLAR COLLECTORS/PERFORMAN' 
Solar energy, 2:22014 
SOLAR COLLECTORS/THERMAL EFFICIENCY 
High efficiency solar 1 (Patent), 2:22053 
SOLAR CONCENTRATORS 
Solar furnace (Patent), 2:22041 
SOLAR CONCENTRATORS/DESIGN 
Solar heat collector (Patent), 2:22055 
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SOLAR COOLING SYSTEMS 
See SOLAR AIR CONDITIONERS 
SOLAR ENERGY 
R tive sources, 2:22637 
.-~ e310 billion by the 2000, 6 
a ae? ry year 2:22678 
SOLAR SCAR ENERGY 
Energy research and development and small business. Part 2A 
Solar energy (continued): the small business and 
government roles. eee ee eee ae 
rey ter ey United States Senate, Ninety Congress, 
October 8, 22, and Reventer’ rr 1975, 2:22677 


Island b matert <‘gebed to 1995: the 
opportunities to reduce peak agg = 
consumption by energy conservation, 
energy, and total energy systems, 2.22633 3 (NPD 3" 

ma ecm work on the utilization of solar energy, 


SOLAR ENERGY CONVERSION 
Conference on bioconv General Chairman's summary, 
March 12, 1976, 2:21998 


SOLAR ENERGY CONVERSION/OPTIMIZATION 
Device for the utilization of solar energy, with at least one solar 
cell (Patent), 2:21994 
SOLAR ENERGY CONVERSION/PHOTOSYNTHESIS 
a reporter's notes for Workshop No. 9, 


SOLAR eigen . 
Optimum it of so! ai in space, 2:22050 
SOLAR HEAT ENGINES/DESI 


Solar engine (Patent), 2 cbr 
Solar furnace (Patent), 2:22041 


Solar drive ¢ (Patent), 2:22039 
SOLAR HEAT ENGINES THERM AMICS 


“Sa ve the solar building, ——— , N.M. Monthly 
Pepe Jackson'Elemen report, seed me 916 2:22022 (TID-27283) 
ackson hool: low-energy bui , solar 
lee and codes system, HVAC bid and design package (3 
Dec 1975) (Engineering Materials) (13 drawings), 2:22023 
(CAPE-2466) 
a eee Community Center: a total solar design concept, 
SOLAR HEATING SYSTEMS/FEASIBILITY STUDIES 
Solar energy, 2:22014 
SOLAR HEATING SYSTEMS/HEAT STORAGE 
Evaluation of “Solaris” water-trickle solar collector and 
demonstration of annual cycle collection and storage of solar 
heated water, 2:22043 (CONF-761 143-1) 
SOLAR HEATING SYSTEMS/OPERATION 
= Community Center: a total solar design concept, 
SOLAR HEATING SYSTEMS/PERFORMANCE 
rag performance of solar heating with air and liquid 


report, February 1, 1976-August 30, 
316.28 2: 22018 8 (60/2868 


program for solar heeled and cooling of buildings. 
NM praiet data summaries. Vol. II. Demonstration support, 
2:22019 (ERDA-76-128) 
SOLAR HEATING SYSTEMS/PLANNING 
Solar energy, 2:22014 
SOLAR HEATING SYSTEMS/RESEARCH PROGRAMS 
National program plan for solar a en cooling of buildi 
Project summaries. Vol. III. Research and development, 
2:22020 (ERDA-76-145) 
SOLAR POWER PLANTS 
See also SOLAR SEA POWER PLANTS 
SOLAR THERMAL POWER PLANTS 
SOLAR POWER PLANTS/SYSTEMS ANALYSIS 
Solar energy, 2:22014 
SOLAR SEA POWER PLANTS/ENERGY TRANSPORT 
Alternative energy transmission systems from OTEC plants. 
Project 8980 quarter progress report, July-September 1976, 
2:21981 (COO/2426-1) 
SOLAR SEA POWER PLANTS/FORECASTING 
Inexhaustible resources, 2:22675 
SOLAR SEA POWER PLANTS/HEAT EXCHANGERS 
Nucleating vaporization and extended surface heat transfer at low 
OTEC annual report difference. Annual report, 2:22010 (GLR-165) 
annual to the Division of Solar Energy for FY-1976 
and the transition i aente, 2:22009 (BNWL-2154) 
SOLAR SEA POWER PLANTS/METHANOL 
Alternative ener ae cab onan biplane lants. 
Project 8980 uarter progress report, July Segtenber 1976, 
2:21981 (COO/2426-1) 


SOLAR SEA POWER PLANTS/TECHNOLOGY ASSESSMENT 
Inexhaustible resources, 2:22675 


SOLAR WATER HEATERS/PLANNING 


SOLAR SEA POWER PLANTS/THERMODYNAMICS 
Direct contact of low-boiling, water-immiscible medium with hot 
ssodactioa ender Geniasioe feu 2aa 
: and/or desalination Coes * :22012 eoniadtin 
it for energy generation using the tem; ients 
different la pee oe ee 2:22011 
SOLAR eee eee LANTS/WORKING FLUIDS 
— ior energy generation using the temperature gradients 
een different layers of the ocean tt), 2:22011 
SOLAR ce ay tare er a ge 
Solar simulation for terrestrial solar energy utilization, 2:22006 
SOLAR SIMULATORS/OPERATION 
Solar simulation for terrestrial solar energy utilization, 2:22006 
SOLAR SIMULATORS/USES 
Solar simulation for terrestrial solar energy utilization, 2:22006 
SOLAR po a pe ce mage ea a 
y conservation, 2:22016 (CONF-760583-1) 
tier eatin ar50 bi industry by the year 2000, 2:22678 
SOLAR SPACE HEATING/FINANCING 
Energy research and development and small business. Part 2A. 
Appendixes. Solar energy (continued): the small business and 
Sinai Bosn roles. Hearings before the Select Committee on 
mall Business, United States Senate, Ninety-Fourth Congress, 
irst Session, October 8, 22, and November 18, 1975, 2:22677 
SOLAR SPACE HEATING/FOREC. G 
Inexhaustible resources, 2:22675 
SOLAR SPACE HEATING/LEGAL ASPECTS 
General Electric eae ey to define impact of statewide 
building codes on solar HVAC systems, commercial bui 
iD Solar Demonstration Program, 2:22017 (COO/2: 
SOLAR SPACE HEATING/PLANNING 
es. dey for hot Mae 


Pp i i Eye :22032 
SOLAR SPACE HEATING/RESEARCH PROGRAMS 
National program for solar heating and cooling of buildings. 
Project data summaries. Vol. II. Demonstration support, 
2:22019 (ERDA-76-128) 
National program plan for solar pucmapene cooling of buildings. 
Project summaries. Vol. III. R and development, 
2:22020 (ERDA-76-145) 
—— a of solar energy for heating residential dwellings, 
SOLAR SPACE HEATING/SOLAR SPACE HEATING 

= — of solar energy for heating residential dwellings, 
SOLAR SPACE HEATING/TECHNOLOGY ASSESSMENT 

Inexhaustible resources, 2:22675 
SOLAR STILLS/DESIGN 

Solar heated eva ~~} and condensing unit (Patent), 2:22057 
SOLAR SYSTEM ON 

New horizons (Benefits of space orn © 2:23422 (N-76-12090) 
SOLAR THERMAL POWER PLANTS/DESIGN 

ay lant with solar power generator (Patent), 2:22008 

LAR THERMAL PO R PLANTS/FORECASTING 
gan a ta 2:22675 
LAR THERMAL POWER PLANTS/PERFORMANCE 


TESTING 
Solar simulation for terrestrial solar energy utilization, 2:22006 
SOLAR THERMAL POWER PLANTS/PLANNING 

Which utilizable energy sources are available for us during the 


next few decades ( Federal Republic), 2:22635 
SOLAR THERMAL POWER PLANTS/PR ROCESS HEA 
ny and procedure to produce steam with the aid of solar 
(Patent), 2:22007 
SOLAR AL POWER PLANTS/TECHNOLOGY 
ASSESSMENT 


Inexhaustible resources, 2:22675 
SOLAR WATER HEATERS/COMPARATIVE EVALUATIONS 
SS. performance of solar heating with air and liquid 
vary report, February 1, 1976-August 30, 
1976, 2: 2: 2018 18 (COO, 
SOLAR WATER EA TERS/ECONOMICS 
Solar energy and energy conservation, 2:22016 (CONF-760583-1) 
Solar energy: a $10 billion industry by the year 2000, 2:22678 
Solar energy. Examples of practical use. Report on a study trip 
1975, 2: 2029 
Solar ar heating of water for ae cee Integration into 
ring, econom 
SOLAR WA WATER HEATERS, FICIENCY 
es performance of solar heating with air and liquid 
ystems. Interim sy Sr report, February 1, 1976-August 30, 
1976, 2: 2:22018 (COO 
SOLAR WATER HEATERS/ FEASIBILITY STUDIES 
Solar ing of water for domestic purposes. Experimental 
results, 2:22035 
SOLAR WATER HEATERS/PLANNING 
Solar heating still in the early a. . Changes for hot water 
production - VDI meeting ’ ient heating systems’, 2:22032 








SOLAR WATER HEATERS/SWIMMING POOLS 


SOLAR WATER HEATERS/SWIMMING POOLS 
Public swimming -— at Wiehl. Large-scale test plant for the 
utilization of solar energy, 2:22038 
Utilization of solar — in public swimming pools. Systems 
investigations, 2:2203 
SOLAR WATER HEATERS/THERMAL EFFICIENCY 
Utilization of solar ener gy in public swimming pools. Systems 
investigations, 2:2203 
SOLAR /VELOCITY 
A search for a general gradient in the solar wind speed, 2:23420 
SOLID FUELS 
See also DISPERSION NUCLEAR FUELS 
Method of preparing relatively low density oxide fuel for a 
nuclear reactor (Patent), 2:22471 
Pore migration related to swelling and fission gas release in 
nuclear fuels, 2:22460 
SOLID FUELS/MICROSTRUCTURE 
Energy considerations of intergranular pores and their relevance 
to gas release in fuels, 2:22459 
SOLID FUELS/PHYSICAL RADIATION EFFECTS 
Effects of fission gas in fuels during irradiation, 2:22461 
SOLID WASTES 
See also AGRICULTURAL WASTES 
WOOD WASTES 
SOLID WASTES/ANAEROBIC DIGESTION 
Methane production from solid waste, 2:21959 
SOLID WASTES/COMBUSTION 
Modern incineration: a proven way for recovery of energy and 
metals, 2:21972 
Reporter's summary of Workshop No. 7 highlights, 2:21966 
Selectomatic Commest solid waste s as di ed and 


ystem as design 
a by So.R.A.In./Cecchini Italy, 2:21970 
lementary fuel for power generation —_ Iowa), 2:21968 
soLiD WA STES/ENERGY CONVERSIO: 


a a energy usage on Long Island io 1975 to 1995: the 
opportunities to reduce peak electrical demands and energy 
consumption by energy conservation, solar energy, wind 
energy, and total energy systems, 2:22633 (NP-21332) 

SOLID WASTES/FLUIDIZED-BED COMBUSTION 

Fluidized-bed incineration of waste materials, 2:21969 

SOLID WASTES, GS 
Energy from solid waste utilization. Proceedings of the sixth 


annual antipollution conference held in Kingston, Rhode Island, 


July 8-9, 1975, 2:22735 
SOLID WASTES/PARTIAL OXIDATION PROCESSES 
Union Carbide PUROX System for solid waste disposal and 
resource recovery, 2:21958 
SOLID WASTES/PYROLYSIS 
Energy and resource recovery from solid wastes, 2:21957 
SOLID WASTES/RECYCLING 
Cellulose: from solid waste to chemical resource, 2:22751 
SOLID WASTES/WASTE MANAGEMENT 
Economics of solid waste conversion, 2:22748 
Mitre = waste management planning model: a status report, 
2:2274 
Urban and industry wastes: Workshop No. 1, 2:22738 
SOLIDS/FRACTURE PROPERTIES 


Materials and mechanics of rate effects in brittle fracture. Progress 


report, October 1975-October 1976, 2:22919 (COO-2422-08) 
SOLIDS/MAGNETIC PROPERTIES 
= _—— of a simple spin glass model, 2:23609 (BNL- 
SOLIDS/THREE-DIMENSIONAL CALCULATIONS 
Use of graphics in three dimensional structural analysis of solids, 
2:23871 (SAND-76-9188) 
SOLIDS/X-RAY FLUORESCENCE ANALYSIS 
X-ray fluorescent emission analysis of slurried samples of 
particulate solids: application to thorium and uranium oxides, 
2:22996 (MLM-2364(OP)) 
SOLVATED ELECTRONS/CHEMICAL REACTION KINETICS 
Transients and specific rates of some reactions of the solvated 
electron with inorganic ions in a ammonia investigated by 
nanosecond pulse radiolysis at 23°C, 2:23059 
SOLVATED ELECTRONS/ULTRAVIOLET SPECTRA 
Ultraviolet absorption spectra of e/sub aq/~, H, OH, D, and OD 
from pulse radiolysis of aqueous solutions (Spectral region 
down to 188nm), 2:23058 
SOLVENT-REFINED COAL/CHEMICAL COMPOSITION 
Separation and structure elucidation of coal molecule fragmen 
Progress me February 1, 1976-January 31, 1977 (9 refs.), 
2:21557 (COO-2856-1) 
Solvent refined coal (SRC) process. Operation of solvent refined 
po pilot plant at Wilsonville, Alabama. ly technical 
aa ae eport, April-June 1976, 2:21558 (FE-2270-3) 
solve REFINED COAL/RESEARCH PROG 
ned and structure elucidation of coal molecule fragments. 
ee February 1, 1976-January 31, 1977 (9 refs.), 
2: 27 (COO-2856-1) 
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SOLVENT-REFINED COAL/SEPARATION ery oll 
es February 1 1976 Janoary 31, 1977 (sels), 
anuary p 
oostl 21557 CO0.i8s 


ae) 
AL PLANTS 
ey CD ar PREPAI PREPARA ATION PLANTS 
SOOT/CHEMICAL REACTION YIELD 
Formation of soot and nitric oxide in the flames of an oil 
yo burner, 2:23067 
sO’ AFRICA/COAL INDUSTRY 
Importance of coal in the steel ind of South-Africa 


ustry 
the ory of coal available, 2:21615 
ODES : WATERS 
ey og 


and steam production 


RAMS 
its of space research), 2:23422 (N-76-12090) 


See also ANNUAL CYCLE ENERGY SYSTEM 
— HEATING/ENERGY Se ieee ine 
vings in energy consumption by residen ) ~ 
effects of lower indoor temperatures and of night rar soley 
2:22713 (ORNL/CON-4) 
SPACE HEATING/HEAT RECOVERY 
Efficient use of energy and — heating in a supermarket: 


SPACE HEA TING/RADIANT 1 HEAT TRANSFER 


SPACE Vi CLES/ PHYSICAL RADIATION EFFECTS 
lication of light-initiated explosive for simulating x-ray 
woff impulse effects on a full scale reentry vehicle, 2: 23072 


GECRAFT POW 
“—. POWER SUPPLIES/BRAYTON CYCLE POWER 
Brayton Is one Power 


Rut ee 


rayton Iso 
Be 21916 27262) 
Brayton Power System (BIPS) facility specification, 
B -- de titans eee System (BIPS). Phase I: 
rayton wer System 
Program Plan (PP). Ba 75-311574A, 2: 219234 5.27300) 
: vacuum test facility requirements ERDA 
IPS GDS, 2: 21921 (TID-27298) 
Phase I: controls 


Power System (BIPS), 2: <p AS 1.27263) 
Preliminary hazard anal 


lysis for the Isotope Brayton Flight 
System, 2:21901 (TID.27267) 

Preliminary hazard analysis for the Brayton Isotope Ground 
Demonstration System (including vacuum test chamber), 
2:21902 (TID-27268) 

Preliminary al document application of multi-foil 
insulation to —— Power System and 

of tmalti foil i eatin the flight system _ ND, 
Pidinnivary Fellece Mod 76) 
— pn na Effects and Criticality Anal 


pet tual Bra’ Isotope Power 
IPS) Per ee System, 2: 2:21911 2723) 
uation of the mini-B. ities in 
adie dihteietend ger for the 
BI workhorse system, 2:21919 oe okt 


a location and es ee matape 

Power System. Report 76-311851, 2:21904 1904 CID. 302) 

Procurement specification high vacuum test chamber and 
pumping system, 2:21915 27257) 

Program plan for the Brayton Isotope Power System. Phase I. 
Design, a. eee 

System, 2:21917 (TID-27266) 


Reliability program plan for the Dy. 2189 
Demonstration System ecaeiey 899 isp CriD.2726) 
Su a a BIPS design review, 2:21918 


S pene 
"Dem pg hs 2:91900 (T1D-27265). 


— and fabrication of a superalloy BIPS 
and pert assessment of an 
it system, 2:21920 (TID-27297) 
Text — Brayton Power System Ground Demonstration 
ystem (B IDS), 2:21922 27299) 
Trams analysis isotope Brayton flight system, 2:21913 (TID- 
ee compatibility test. Phase I (Thermal insulation 
isotope power system (BIPS)), 2:21910 CTE 4219-28-77) 


ae eae a pa any Ue, 


aes Coens Phase I. (Ground demonstration 
trol Document (CCD), 2:21912 


Power System (BIPS) design layout summary, 


rt for Brayton Isotope 
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SPARK IGNITION ENGINES/DESIGN 


Variable eeiecrent fe Dota aty 
SPECTRALL SURFACES/PERFORMANCE 
Utilization —_ “waned by means of solar cells and ultra-black 


April 197 March 31, 1977 (Measurements thesis in 
lants and aapaeee in animals), 2:23365 ox 579331) 
SPECTROSCO 


See also orn SPECTROSCOPY 
/SENSITIVITY 


SPEED REG 
Dev t of electric-powered oehicles i in the USA, 2:22785 
epntaar scnd aims 


in destructive Saalaiedinn of reactor fuel burnup, 


1784 
SPENT FUEL ELEMENTS/FISSION PRODUCTS 
-product a in LWR 


ROCESSES 
rs WL residues densification by melting, 2:21768 
Method and device for fragmentation of nuclear fuel elements 
ee wy rs elements oe ‘ we a 
lethod for rocessing of block-shaped graphite elements 
Ne | 2:21783 
— ty reprocessing graphite fuel element blocks (Patent), 
SPENT FUEL ELEMENTS/ISOTOPE RATIO 
Isotope correlations based on fission-product nuclides in LWR 
irradiated fuels: A theoretical oodaation, 2:22183 
SPENT FUEL ELEMENTS/NONDESTRUCTIVE ANALYSIS 
Application of neutron activation analysis, gamma spectrometry 
and nuclear track detectors for reactor fuel assay, 2:22984 
SPENT FUEL ELEMENTS/NUCLEAR REACTION ANALYSIS 
Non-destructive measurement of 7**U and **°U content in HTR 
fuel elements by delayed neutron analysis, 2:22980 
SPENT FUEL ELEMENTS/RADIOA WASTE 
DISPOSAL 
— nape os radioactive wastes in ang a Republic 
respective program 0} etherlands, 
30 21808 (CONF- 760701- 
SPENT FUEL ELEME /REACTIVITY WORTHS 
Reactivity ey assay of irradiated fuel rods (LWBR 
Devel 5 ee 2:22507 (WAPD-TM-1259) 
SPENT L EL AFEGUARDS 
Isotope correlations based on ay me gee oe nuclides in LWR 
irradiated fuels: A theoretical evaluation, 2:22183 
SPENT FUEL STORAGE 
=o fuel storage canister: some materials aspects, 
compe ip A SPECTROSCOPY 
Ss of al; pene spectrometry to the analysis of the isotopic 
fuel elements, 2:217 


85 

SPENT | L$/BURNUP 

Feet ia xf actinides in irradiated HTGR fuel elements, 2:21774 

ue! - 
SPENT FUELS/FUEL SCANNING 
: ae anny in irradiated fuel by neutron resonance analysis, 

SPENT FUELS/HAZARDS 

Formation of actinides in irradiated HTGR fuel elements, 2:21774 


ROCESS 
> a (AED-Conf-75-769-029) 


Reprocessing technolo; 
SPENT FUELS 
a Ts a ~ rt Jul 1976 Senx A 
ve t Quarry y report, y tem 

1976, 2: 2:21766 (ARE- LD-149-B 
Method for the a of . eo pees 

a spent HTR-fuel reprocessing plant (TOA), 2:21772 (Juel-1212) 
Method of purification of solutions containing plutonium and/or 

a by plutonium and/or neptunium separation (Patent), 


2:21 
“ae Maphe em ee shi Eu 2:21788 
in ve mai pments in Europe, 
COE 
TOGONIA/BIOLOGICAL RADIATION EFFECTS 
Effect of ®Co y radiation on the stem and differenti 
—_ of the postpuberal rat, 2:23399 


See FUEL SPHERES 
SPLEEN/RADIOISOTOPE SCANNING 
Instrumentation and data ro II. Methodology of absolute 
quantitative or, Eas) scanning using **Cr-labeled 
349 ( 521 


erythrocytes), 2:23 


STAINLESS STEEL-304/THERMAL EXPANSION 


SQUID DEVICES/JOSEPHSON EFFECT 
Radio price asap | uency measurements on a su 
weak link, 2:2308 
on.20§ REAC nthe SRP test pile, 2 
is of transients in the test pile, 2:22537 (DP-1431) 
SRC ppg PLANTS ‘ 
Solvent refined coal (SRC) process. Operation of solvent refined 
cual pilot plant at Wilsonville, Alabama. ly technical 
a. April-June 1976, 2:21558 2770-3) 


SR-OB CTO 
See SUBCRITICAL ASSEMBLIES 
ST LAWRENCE 
nas. effects of Gentill 
‘ABILIZED SUPERCO 


ui 
uctor and method for its production (Patent), 2:22804 
STS eee a a : 
— of isotopes (Need and cost of stable iotopes for use as 
in biomedical and environmental studies), 2:23327 (LA- 
UR.76-1947) 


STABLE ISOTOPES/TRACER TECHNIQUES 
Applications of isotopes (Need and cost of stable iotopes for use as 
eee a — and environmental studies), 2:23327 (LA- 
STACK DISPOSAL/STATISTICAL MODELS 
Dispersion of toxic particles emission from industry chimneys, 


2:23269 
'AINLESS STEEL-20-25/MECHANICAL PROPERTIES 
Properties of stainless steel cladding for use in advanced gas- 
cooled reactors, 2:22237 
STAINLESS STEEL-304/CORROSION 
Sodium technology and cover gas seal peng te ro 
Quarterly technical — report, April-June nine 1996 (LM 
2:22256 (AI-ERDA-13174) 
a Fg ee apa 
Core g. Fifty-ninth quarterly report, May-July 1976, 
2: 322" 8 (GEAP-10028-59) 
Materials applications and mathematical 
—— creep equation, 2:22836 (O ORN -5202) 
Mechanical ies of LMFBR primary piping materials, 
2:22288 = RD -5199) 
design criteria for LMFBR components and inlastic 
material behavior, 2:22289 (ORNL/TM-5478) 
STAINLESS STEEL-304/DEFORMATION 
Elevated temperature cyclic deformation of stainless-steel and 
interaction effects with other modes of deformation, 2:22827 
(CONF-7608 19-16) 
Techniques for evaluating the flaw tolerance of reactor coolant 
iping, 2:22431 
STAINLESS STEEL-304/FATIGUE 
Concept of frequency separation in life prediction for time- 
~.. = Morea 2:22830 (CONF-761 107-14) 
oe eer of LMFBR primary piping materials, 
“2 522788 ( (ORNL-5199) 
Structural design criteria for LMFBR components and inlastic 
material behavior, 2:22289 (ORNL/TM-5478) 
STAINLESS STEEL-304/FRACTURE PROPERTIES 
Mechanical p ies of LMFBR primary piping materials, 
2:22288 (OR 5199) 
STAINLESS STEEL-304/MECHANICAL PROPERTIES 
Estimating heat-to-heat variation from a statistician’s point of view 
(Creep, tensile), 2:22829 (CONF-761 107-5) 
Multiaxial creep-fatigue life analysis using strainrange partitioning, 
2:22828 (CONF-761 107-3) 
Techniques se the flaw tolerance of reactor coolant 
sTAINL STEEL-304/PHYSICAL RADIATION EFFECTS 
Low power, moderate burnup, fast irradiation of (U,Pu)O: fuels, 
series F6 and F8, 2:22280 (GEAP-14098) 
Use of state variables in the description of irradiation creep and 
deformation of metals, 2:22894 (COO-2172-14) 
STAINLESS STEEL-304/STRAINS 
Structural design criteria for LMFBR components and inlastic 
material behavior, 2:22289 (ORNL/TM-5478) 
STAINLESS STEEL-304/STRESS CORROSION 
Corrosion, stress corrosion cracking, and electrochemistry of the 
iron and nickel base alloys in caustic environments. Progress 
rt, 1 March 1976-28 February 1977, 2:22879 (COO-2421-03) 
STAINLESS STEEL-304/TENSILE PROPERTIES 
Influence of laboratory annealing on tensile properties and time- 
independent design stress intensity limits for type 304 stainless 
a oe to 760°C; 20 heats), 2:22835 (ORNL-5175) 
ace of LMFBR primary piping materials, 
= S22788 ( = L-5199) 
Structural design criteria for LMFBR components and inlastic 
material behavior, 2:22289 (ORNL/TM-5478) 
STAINLESS STEEL-304/THERMAL EXPANSION 
Techniques for evaluating the flaw tolerance of reactor coolant 


piping, 2:22431 


jucting ring 


FBR), 


rties of the rational 








STAINLESS STEEL-304L/PERFORMANCE 


STAINLESS STEEL-304L/PERFORMANCE 
Durability of containers for storing solidified radioactive wastes, 
2:21842 (DP-MS-76-66) 
STAINLESS STEEL-304L/TENSILE PROPERTIES 


Bf my ray in J uae loads, 2:22576 


Mechanical es Or LMFE LMFBR primary piping materials, 
2:22288 Ol L-5199) 
STAINLESS STEEL. 308/ FATIGUE 
Mechanical Pr 3195) of LMFBR primary piping materials, 
2:22288 (O -5199 
STAINLESS STEEL-30¢/FRACTURE PROPERTIES 
Mechanical pr: on of LMFBR primary piping materials, 
2:22288 (ORNL-5199) 
STAINLESS STEEL-30¢/TENSILE PROPERTIES 
Mechanical properties of LMFBR primary piping materials, 
2:22288 res gay 


Materials ‘quai: sal mathematical Fax rties of the rational 
polynomial creep equation, 2:22836 (ORNL-5202) 
Mechanical properties of LMFBR primary piping , a 
2:22288 (OR L-5199) 
STAINLESS STEEL-316/DEFORMATION 
Techniques for evaluating the flaw tolerance of reactor coolant 
iping, 2:22431 
STAINLESS STEEL-316/FATIGUE 
Concept of frequency tion in life prediction for time- 
d dent fatigue, 2:22830 (CONF-761 107-14) 
Mechanical properties of LMFBR primary piping materials, 
2:22288 (ORNL-5199) 
STAINLESS STEEL-316/FRACTURE PROPERTIES 
Mechanical p: PR 3195) of LMFBR primary piping materials, 
2:22288 (O 
STAINLESS STEEL-3 1¢/MECHANICAL PROPERTIES 
Estimating heat-to-heat variation from a statistician’s point of view 
(Creep, tensile), 2:22829 (CONF-761107-5) 
Multiaxial creep-fatigue life analysis using strainrange partitioning, 
2:22828 (CONF-761 107-3) 
Techniques for evaluating the flaw tolerance of reactor coolant 
piping, 2:22431 
STAINLESS STEEL-316/PHYSICAL RADIATION EFFECTS 
Low power, moderate burnup, fast irradiation of (U,Pu)O: fuels, 
series F6 and F8, 2:22280 (GEAP-14098) 
Swelling simulation studies of reference LMFBR core structural 
steels, 2:22281 (GEAP-14113) 
STAINLESS STEEL-316/STRAIN HARDENING 
Work hardening and mechanical equation of state in some metals 
in monotonic loading, 2:22845 
STAINLESS STEEL-316/TENSILE PROPERTIES 
Mechanical properties of LMFBR primary piping materials, 
2:22288 (ORNL-5199) 
STAINLESS STEEL-316/THERMAL EXPANSION 
Techniques for evaluating the flaw tolerance of reactor coolant 


piping, 2:22431 
'AINLESS STEEL-316L/TENSILE PROPERTIES 


Wave propagation effects in dynamic loads, 2:22576 
STAINLESS STEEL-321/CRACKS 


Examination of a failed transition weld joint and the associated 
base metals (From coal-fired boiler after 17 years), 2:22837 
(ORNL-5223) 

'AINLESS STEEL-347/PHYSICAL RADIATION EFFECTS 

Low power, moderate burnup, fast irradiation of (U,Pu)Oz fuels, 
series F6 and F8, 2:22280 (GEAP-14098) 

STAINLESS STEELS 

See also STAINLESS STEEL-20-25 

STAINLESS STEEL-304 
STAINLESS STEEL-304L 
STAINLESS STEEL-308 
STAINLESS STEEL-316 
STAINLESS STEEL-321 
STAINLESS STEEL-347 

STAINLESS STEELS/CHEMICAL REACTION KINETICS 

Study of the 20% Cr/25% Ni/Nb stabilized stainless steel- 
tellurium reaction, 2:22882 

STAINLESS STEELS/CORROSION 

Program to discover materials suitable for service under hostile 
conditions obtaining in equipment for the gasification of coal 
and other solid fuels. Quarterly progress report, April 1, 1976- 
June 30, 1976, 2:21535 (FE-1784-18) 

STAINLESS STEELS/PERMEABILITY 
sae ey and gettering of hydrogen isotopes for CTR 
lications, 2:23853 (SLL-74-0003) 
STAI ESS STEELS/PHYSICAL RADIATION EFFECTS 

Effect of metallurgical variables on void swelling, 2:22888 

(CONF-751164-5) 
STAINLESS STEELS/STRAINS 
Study aan distribution in stainless steel fuel rod cladding, 
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STAINLESS STEELS/STRESS CORROSION 
Intergranular stress corrosion cracking of sensitized chrome-nickel 
steels in water, 2:22880 (ORNL -tr-4272) 
STANDARDS ( RATION) 
See CALIBRATION STANDARDS 
STAR EVOLUTION 
See also S PROCESS 
Branching in the S-process: the effects of an intermittent neutron 
flux long-lived isomeric states, 2:23419 
STATISTICS 
Brookhaven procedures for statistical io” of multivariate 
archaeometric data, 2:23862 Samana 
STATISTICS/DISTRIBUTION FUNCTIONS 
distributions and expansion at the mode, 2:23881 
Y-STATE FUSION REA IRS/SPECIFICATIONS 
Fusion reactor (Patent on toroidal configurations with special 
windings), 2:23757 
IENSERS 


Steam-generating nuclear reactor ‘anes 2:22199 
INDENSERS/TESTIN 
tion detector for the condenser of a nuclear 
oy Ra 2:22408 
IRS/FUEL ASSEMBLIES 
Support system for th the fuel ag and fertile elements of a gas- or steam- 
cooled reactor (Patent), 2:22315 
STEAM COOLED REA RS/SUPERHEATING 
Indirect cycle steam cooled reactor (Patent), 2:22174 
G TING HEAVY WATER REACTOR 
See SGHWR REACTOR 
STEAM GENERATION/COMPARATIVE EVALUATIONS 
Steam recovery: an alternative for intermediate size regions 
a and economic comparison with sanitary landfill), 
STEAM GENERATORS 
—— to nuclear boilers of the pressure vessel regulations, 


HTGR steam generators, 2:22243 

Transverse flow baffle for steam  — —, (Patent), 2:22409 
STEAM GENERATORS/DESIG 

Apparatus and procedure to produce steam with the aid of solar 


ener ey (Patent), 2:22007 
STEAM GENERATORS/FLUE GAS 
= os and flue gas additives in large steam generators, 
STEAM GENERATORS/FUEL OILS 
= _ and flue gas additives in large steam generators, 
STEAM GENERATORS/HEAT TRANSFER 
BLAST: a digital computer program for the dynamic simulation 
of the high temperature e cooled reactor reheater-steam 
generator module, 2 2:222 a 
STEAM GENERATORS/HYDRAULI 
BLAST: a digital computer —— wy the dynamic simulation 
of the high temperature gh cooled reactor reheater-steam 
generator asta. 2:222 edt ln 38) 
STEAM GENERATORS/LEAK DETECTORS 
Work = for steam eel leak detector tests in CCTL, 


2: aes pat hatte: - ——— 


"eaeanan up to the present state of large steam generators for 


— electricity supply. — 


Price of heat in hot pipe lines to power engines, 2:22140 
STEAM LINES/VALVES 


Live steam shut-off device for pressurized water reactors (PWR) 
(Patent), 2:22201 
SEPARATO 


Steam ee for nuclear reactor (Patent), 2:22177 
STEAM INES 

Steam turbines, 2:22433 
STEAM TURBINES/CONTROL EQUIPMENT 

Investigation of an air/oil servomotor, 2:22107 
STEAM INES/DESIGN 

— _— ine K-1200-240-3 made by Leningrad Metal Works, 
STEAM TURBINES/EROSION 

a a of the erosion wear of power equipment elements, 
STEAM age pote . a 

nv tion Oo joint operation of turbine a radial- 

pre oe diffuser with controllable comntieny inter, 2:22120 
Sa of wet steam structure in a multistage turbine, 


Investigation of the get “ the last stage of a steam turbine 


a rebel ariable re 
ofa “s oe 2:22121 
STEAM TURBINES RMANCE TESTING 
Investigation of the economic nad of the low pressure 
cylinder of the K-160-130 turbine made by the Kharkov 
Totegiunnlioe Works, 2:22119 
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Results of thermal tests of the si 


STERAS vGnunaiaaene mie 


Life of rotors of a turbine operating in conditions of deep load 
control, 2:22123 
TURBINES/TURBINE BLADES 
Coleuintien of sees Siena Ceara ae Seetny at Oy fast 
stages of high-capacity steam turbines, 2:22 
Generalization of results of experimental a on 
determination of the efficiency of using additional blades in 
steam turbine stages with a small d/] ratio, 2:22110 
Turbomachinery, 2:22116 
STEAM TURBINES/TURBULENT FLOW 
Effect of turbulent flow structure or condensation processes in 
turbine stages, 2:22106 
STEAM INES/VAPOR CONDENSATION 
Effect of turbulent flow structure or condensation processes in 
eins oe 2:22106 
STEAM INES/WEAR 
Se of the erosion wear of power equipment elements, 
STEAM-IRON PROCESS/PILOT PLANTS 
Status of the steam-iron program, 2:21931 (CONF.7610645) 
Status of the steam-iron 2:21930 (CONF-761064-5) 
STEEL-ASTM-AS08 TENSILE PROPERTIES 
Pe = of heavy section nuclear reactor steels, 2:22846 
ASTM-A533/TENSILE PROPERTIES 
quae of heavy section nuclear reactor steels, 2:22846 
ASTM-A533-B/PHYSICAL RADIATION EFFECTS 
i dynamic fracture of ASTM A533, Grade B, 
Class 1 steel plate and submerged arc weldment. Heavy section 
steel technology pro: technical report No. 41 (Neutrons, 2.5 
to 4.5 x 10'*/n/cm2, E < 1 MeV, acoustic emission activity), 
2:22896 (ORNL/SUB-3720-1) 
STEEL-DIN-1-4988/PHYSICAL RADIATION EFFECTS 
Mechanical properties of cladding tubes made from SS 1.4988 
after irradiation in Trefoil experiment (Neutrons), 2:22895 
(KFK-EXT-6/75-4) 


See also CARBON STEELS 
CHROMIUM-MOLYBDENUM STEELS 
CHROMIUM-NICKEL STEELS 
STAINLESS STEELS 
STEEL-ASTM-A533 
STEELS/ARC WELDING 
ae Serer eet Saag ale OF eens seen 
steel of a reactor containment, 2: 
STEELS/DECARBONIZATION 
Carbon transfer between 2 1/4 Cr 1 Mo alloy and austenitic steels 
(experiments in anisothermal | (Ferritic steel 2 1/4 Cr 1 


K-800-240-2 


loops) 
Mo and austenitic steels 316L and 321H), 2:22799 (CEA-CONF- 


3522) 
STEELS/ELECTRODEPOSITED COATINGS 


Fracture toughness of narrow-gap welded joints in the nuclear 
pressure vessel steel 22 NiMoCr 37, 2:22841 
New experimental method on brittle fracture propagation arrest 
characteristics of welded steel plate, 2:2284 
STEELS/MATERIALS TESTING. 
ey the drop weight tear test for tough pipeline steels, 
STIRLING ENGINES/MATERIALS 
Ceramics techno! , 2:22772 (ERDA-76-136) 
STIRLING ENG 3/REGENERATORS 
Ceramic regenerator design and reliability, 2:22770 (ERDA-76- 


136) 
STIRLING ENGINES/RESEARCH PROGRAMS 


STOCKPILES/ECONOMICS, 
OMICS 


Assessment of alternative economic stockpiling policies (By Office 


kpiling policies (By Office 


ive economic stoc! 
hemmuaa, 2:22619 


See also ISABELLE STORAGE RINGS 
STORAGE RINGS/DESIGN 
ign of a national dedicated synchrotron radiation facility, 
2:23189 (BNL-21849) 
STORAGE RINGS/SYNCHROTRON RADIATION 
of a national dedicated synchrotron radiation facility, 
2:23189 (BNL-21849) 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STRAIN GAGES/DATA ACQUISITION SYSTEMS 
Calculator controlled strain gage data acquisition system, 2:23225 
(SAND-76-0146) 


STRAND BREAKS/RADIOINDUCTION 
tosum, DNA repair and carcinogenesis 


Xeroderma pigmen' 
oun teen , 2:23388 
CHARGE ENGINES/DESIGN 


a rt on rotary stratified charge engine, 2:22777 (ERDA- 
STRATIFIED CHARGE ENGINES/EXHAUST GASES 

— on on rotary stratified charge engine, 2:22777 (ERDA- 
STRATIFIED CHARGE ENGINES/FUEL CONSUMPTIO 

7 rt on rotary stratified charge engine, 2:22777 (ERDA- 
eT CHARGE ENGINES/GAS COMBUSTION 


— and flame p srepemstion in a prechamber of a 


Stafied charge pone 2S 2:22762 62 (SAND.75-8743) 


Soetimeted relative abundance of chlorine nitrate among 
stratospheric chlorine compounds, 2:23271 


See also RIVERS 
STREAMS/CONTAMINATION 
United Nuclear Industries, Inc. reactor and fuel 
facilities 1975 environmental release report, 2: S06 CON: (UNI- 544) 
iGTH (FRACTURE) 
See FRA Yaad PROPERTIES 
STRESS (BIOLOGICAL) 
See BIOLOGICAL STRESS 
STRING MODELS/REVIEWS 
Extended objects (Relativistic ran Coe field theory bag 
and string models), 2:23487 (B 923 
STRONG CTIONS 
See also HADRON-HADRON INTERACTIONS 
STRONG INTERACTIONS/SYMMETRY BREAKING 
Calculation of the fine structure constant a in a model for 
taneous breakdown of strong interaction symmetry 
tstrap model, Regge cuts dynamical S-matrix theory), 
2:23500 (RL-76-125/A) 
STRONTIUM/ABSORPTION SPECTROSCOPY 
Precision and accuracy in silicate analysis, 2:22962 
STRONTIUM/ACTIVATION ANALYSIS 
Precision and accuracy in silicate analysis, 2:22962 
STRO CHING 
Leach behavior of hydrofracture grout incorporating radioactive 
wastes, 2:21857 
STRONTIUM/MASS SPECTROSCOPY 
Precision and accuracy in silicate analysis, 2:22962 
STRONTIUM/X-RAY FLUORESCENCE ANALYSIS 
Advantages of x-ray ane, analysis for trace elements in 
silicate rocks, 2:2299 
Precision and eer in silicate analysis, 2:22962 
STRONTIUM 82/INTERNAL IRRADIATION 
Metabolic and improved organ scan studies. IV. Dosimetry for 
in animals and man, 2:23353 (COO-3321-6) 
AL IRRADIATION 
Metabolic and improved organ scan studies. IV. Dosimetry fo: 
metabolic iso in animals and man, 2:23353 (COO-3321-6) 
STRONTIUM 87 AL IRRADIATION 
Metabolic and improved organ scan studies. IV. Dosimetry for 
metabolic isotopes in animals and man, 2:23353 (COO-3521-6) 
STRONTIUM 90 CTION CHROMATOGRAPHY 
Experi in destructive determination of reactor fuel burnup, 
21784 


STRONTIUM 90/INTERNAL rycen ng A 
Metabolic and improved organ scan studies. IV. Dosimetry for 
metabolic isotopes in animals and man, 2:23353 (COO-3321-6) 
STRONTIUM 90/ION EXCHANGE CHROMATOGRAPHY 
Experi in destructive determination of reactor fuel burnup, 
21784 


STRONTIUM 90/PRODUCTION 
Hanford waste encapsulation: strontium and cesium, 2:21854 
STRONTIUM 90 IOACTIVE WASTE PROCESSING 
Hanford waste encapsulation: strontium and cesium, 2:21854 
STRONTIUM 90 IOISOTOPE HEAT SOURCES 
Beneficial isotopes utilization program, 2:21894 (BNWL-1845-28) 
Solubility and dissolution behavior of *°SrF2 in aqueous media, 
2:21895 (BNWL-2101) 
ee source development program, 2:21905 (BNWL- 
1845-2 
STRONTIUM 90/RADIONUCLIDE MIGRATION 
Diffusion of radioactive isotopes from bitumen into a surrounding 
ion-adso material, 2:21844 (RISO-M-1858) 
STRONTIUM FLUORIDES/SOLUBILITY 
Solubility and dissolution behavior of ®°SrF2 in aqueous media, 
2:21895 (BNWL-2101) 
UCTURES 


(MECHANICS) 
See MECHANICAL STRUCTURES 
See FASTENERS 





STYRENE POLYMERS 


STYRENE POLYMERS 
See POLYSTYRENE 
SU-4 GROUPS/CHARM PARTICLES 
SU(4) breaking and the new particles: some applications, 2:23520 
ILAB-Conf-76/72-THY) 
SU-4 GROUPS/VECTOR MESONS 
SU(4) breaking and the new particles: some applications, 2:23520 
RMILAB-Conf-76/72-THY) 
SU-6 GROUPS/DECAY AMPLITUDES 
SU(6)/sub W/ analysis of sums of baryonic partial widths, 2:23526 
SUBBITUMINOUS COAL/COMBUSTION 


Ash fouling potentials of Western subbituminous coal as 
determined in a pilot plant test furnace, 2:21609 (CONF-760469- 


5) 
SUBCRITICAL ASSEMBLIES/REACTOR LATTICE 
PARAMETERS 


Measurement of physics pone of sub-critical systems using 
-y-correlation technique, 2:22473 
'ATES/AERIAL MO) RING 
a of sulfur dioxide in power plant plumes, 2:23258 (BNL- 
21 


) 
SULFHYDRYL COMPOUNDS 
See THIOLS 
SULFONATES/CRYSTAL STRUCTURE 
The hydrated proton H* (H2O)/sub n/. V. Observation of two 
diaquohydrogen ions, (D2OxDxODz)*, in ee acid 
dideuterate. A neutron = study, 2:22936 
SULFONATES/HYDRATI 
The hydrated proton H* (H0)/sub n/. V. Observation of two 
diaquohydrogen ions, (DxOxDxOD:)", in a acid 
dideuterate. A neutron diffraction study, 2:229. 
SULFONATES/STRUCTURAL CHEMICAL ANALYSIS 
The hydrated proton H* (H2O)/sub n/. V. Observation of two 
diaquohydrogen ions, (D2OxDxOD2:)’*, in 5-sulphosalicylic acid 
dideuterate. A neutron diffraction study, 2:22936 
SULFUR/ACTIVATION ANALYSIS 
Determination of nitrogen, fluorine, sulfur, and lead in petroleum 
roducts by y photon and charged particle activation, 2:21652 
SUL VERY 


Petroleum refinery sulfur recovery plants, 2:23279 
SULFUR/X-RAY FLUORESCENCE ANALYSIS 
Advantages of x-ray fluorescence analysis for trace elements in 
silicate rocks, 2:22992 
SULFUR 32/LASER ISOTOPE SEPARATION 
= intensity for laser induced isotope separation in SFe, 
2:23037 
SULFUR 32 REACTIONS/COMPOUND-NUCLEUS 
REACTIONS 
—— of * Pd and a possible high-spin cascade in ®*Rh, 
SULFUR 34/LASER ISOTOPE SEPARATION 
— intensity for laser induced isotope separation in SFe, 
a 
SULFUR 34 TARGET/TRITON REACTIONS 
States of **P, 2:23558 
SULFUR COMPOUNDS/CHEMICAL ANALYSIS 
Distribution and structural ts of sulfur compounds in 
troleum residuals (Kuwait), 2:21653 
SUL COMPOUNDS/MOLECULAR STRUCTURE 
Distribution and structural aspects of sulfur compounds in 
roleum residuals (Kuwait), 2:21653 
SUL COMPOUNDS/REMOVAL 
Physical-chemical treatment of sour gas plant process waste 
p aaa 2:21671 
SULFUR DIOXIDE/ADSORPTION 
— removing sulphur dioxide from exhaust gas (Patent), 


2:2. 
SULFUR DIOXIDE/CHEMICAL REACTION KINETICS 
Photooxidation of sulfur dioxide on the surface of magnesium 
oxide, 2:23263 
SULFUR DIOXIDE/ENVIRONMENTAL TRANSPORT 
Comparison of calculated and measured maximum aboveground 
air pollutant concentrations and their respective distances from 
the source of release of large power plants, 2:23262 (ORNL-tr- 


4231) 
SULFUR DIOXIDE/FEDERAL TEST PROCEDURE 
Emission monitoring requirements: receipt of application and 
roval of alternative monitoring requirements, 2:23270 
SUL DIOXIDE/OXIDATION 
Oxidation of sulfur dioxide in power plant plumes, 2:23258 (BNL- 


21698) 
SULFUR DIOXIDE/PRECIPITATION 
Process for removing sulphur dioxide from exhaust gas (Patent), 


2:23007 
SULFUR DIOXIDE/REMOVAL 
Method to remove sulfur dioxide from exhaust air or waste gases 
(Patent), 2:22144 
SULFUR DIOXIDE/STANDARDS 
Petroleum refinery sulfur recovery plants, 2:23279 
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SULFUR FLUORIDES/INFRARED SPECTRA 
Infrared intensities: A model for the To oprcrey prediction of the 
vibrational of SF¢ and 2:23434 
SULFUR HYDRID) 
See HYDROGEN SULFIDES 
SULFUR ISOTOPES/ISOTOPE RATIO 
Indicator of abyssal heat recharge of recent hydrothermal 
Ihenomena, 2:22061 
SUL | greene er sa —- my ad _— 
Lasers for isotope separatio: report, January 
tember 30, 1976, 2:23035 (| 2521-2) 
SUPERCONDUCTING CABLES/FABRICATION 
Method of eso hangpncsen ody in ——_ Fe Le 
superconducting cables, consisting of niobium copper 
if necessary, other metals with normal conduction (Patent), 


2:22808 
-current cable (Patent), 2:22105 
ES/FEASIBILITY STUD) 


wmnse is 
CONDUCTI site CABL IES 
Application of cryogenic temperatures, 2:22163 (N-76-11305) 
Ss RCONDU G CABLES/STABILIZATION 
a for the conductors of a low temperature cable, 
x 
bag eat er meh age 
Applications of superconductivity in electric power systems, 
FP3079 (LA-UR-76-1998) 
SUPERCONDUCTING COILS/CRYOSTATS 
Cryostat with a superconducting coil in a container for a low 
boiling liquid coolant, 2:2308 
SUPER IUCTING COMPOSITES/CLADDING 
Method for cladding s — with aluminium by 
extrusion (Patent), 2:22918 
ee COMPOSITES/ULTRASONIC 


Method to fabricate a conductor made up of supercond 
electrically normal conductin, cme | metals (Patent), 2:23082 
SUPERCONDUCTING DEVI 
See also SQUID DEVICES 
SUPERCONDUCTING FILMS 
SUPERCONDUCTING MAGNETS 
SUPERCONDUCTING MOTORS 
SUPERCONDUCTING WIRES 
SUPERCONDUCTING a Aaa tage mt 
Applications of su; uctivity in electric power systems, 
2:23079 (LA “UR 76.1998) 
ee DEVICES/USES. 
Applications o! ed in electric power systems, 
2:23079 (LA- “O76 1999) 
SUPERCONDUCTIN' 
Effect of cliinibesine oon coating on the heat conductivity of a 
normal metal, 2:22867 
SUPERCONDUCTING FILMS/FABRICATION 
Comparative cost study of the processes for 590m ea 
tin (NbsSn) arenes 4 tapes _ = app! 
wer transmission lines. Final al report, 222801 (ER 'DA-76/ 160) 
SUPERCONDUCTING FILMS/TUNNEL 
Stimulation of superconductivity by —_ tunnel currents (Gap 
increases critical temperature rise), 2:23615 
SUPERCONDUCTING MAGNETS/ENERGY STORAGE 
Method to le energy from a superconducting magnet 
system, 2:2308: 
“STORAGE MAGNETS/MAGNETIC ENERGY 


Prstema, 2222988 (LAUR 


SUPERCONDUCTING ‘UR 762284) IEARCH PROGRAMS 

Scene & for ISABELLE, aasiee (BNL-21855) 
= CONDU: MAGNETS/SOLDERED JOINTS 
lectroplated solder for superconductor application (Pb-Sn), 


errr (UCRL-78676) 
SUPERCONDUCTING MAGNETS/SUPERCONDUCTING 


Dowd ment of superconducting braid for accelerator magnets, 
2: 23181 (BNL-21972) 
a MAGNETS/USES 
Applications of sui uctivity in electric power systems, 
2:23079 (LA-UR-76-1998) 
Penta pon MOTORS 
led electromotors, 2:22692 
SUP CONDUCTING WIRES/FABRICATION 
Devel it of superconducting braid for accelerator magnets, 
:23191 (BNL-21972) 
SUPERCONDUCTORS 
See also gy SUPERCONDUCTORS 


TTF- 
a ena ee /ELECTRIC CONDUCTIVITY 


Causes oprceateets a curves, 2:23619 
SUPERCONDUCTORS ‘ABRICATI 


— ee perce ay luctors based on A15 
22809 (UCRL-Trans-1531) 


cea for electric utility 
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materials. Fi 
SUPERCONDUCTO 
juctors, 2:23618 


eon 
luctors based on A15S 

safeatoctoa ht (UCRL-Trans-1531) 

RS, ne COUPLING 

superconductors, 


between magnetic impurities in 


ICAL FLOW 

See TURBULENT FLOW 

SUPERHEAVY ELEMENTS 
104 oat 
SUPERHILAC/OPERATI 
Status of the SopertILAC, 2:23173 (LBL-5390) 

— CLE BOOSTERS 

bal 4 ideroe pre-accelerator for the SuperHILAC, 2:23170 (LBL- 


SUPERTANKERS 
See TANKER SHIPS 


SUPPORTS 
ee ee ene ee 


SURFACE AIR 
See also AIR 
EARTH ATMOSPHERE 
SURFACE AIR/AIR POLLUTION 
Comparison of calculated and measured maximum abo 
air pollutant concentrations and their respecti 
> amas apap that) in 2:23262 (ORNL-tr- 
SURFACE AIR/BOUNDARY See 
ae oloneaen of the from a laminar to a 


R/RADIOACTIVITY en, 2.23255 (DP-MS-76-56) 
SURFACE A 10. 


—— = viine plant) plant), 2193292 
ersey, uranium ore sam; t 
CONF-761031-2 
SURFACE COATING/REVIEWS taiadl saiilins 
on plating: lications, 2:22802 (SAND- 
SURFACE MINING 


—? primary energy yoy 
Gentes Fetaeal Republic) 2 1588 
Results ofthe ninth five-year plan period in the field of strip coal 
SURFA' 


See also COASTAL WATERS 
LAKES 


RIVERS 
SEAS 


STREAMS 
WATER RESERVOIRS 
SURFACE WATERS/RADIATION es 
Tritium in surface water affected by nuclear facilities, July 1973- 
July 1975, 2:23300 (CONF-750989-P3) 
ACTIVE A 


Atmospheric and radiogenic noble gases in thermal waters: their 
potential application to prospecting and steam production 
studies, 2:22072 


normal tissues to an intracavi 
ny (BNWL-SA-5609 


SWITCHES/DESI 
Switch a 2:23158 (UCRL-13702) 
Plasma erosion as 2:23788 (SAND-76-5729) 


heating, 233787 (AUR 62473) < 


veground 
ive distances from 


SWITZERLAND/ENERGY 
Can new technologies and 
of the 


SUPPLIES 
30 7 ie carriers solve the energy 


WATERS 


2 
SYNCHROTRON se yer phe es oe SOURCES 
os ~~ eh synchrotron radiation facility, 
189 eves canes 


CATION 
oiicthed fox for cadiinan fuel and synthesis gases (Patent), 2:21943 
ee oP enw pany eer eyeamaee 


ic 

See also HYDROGEN FUELS 

: ppenteans, Authori' f 1975. H bef 

u ity Act of 1 earings before the 

Committee on Housing and Urban Affairs, United 
States Senate, Ninety-Fourth Congress, Second Session on S. 
2532, 2:22644 

SYSTEM FAILURE ANALYSIS 
lean of Sane TREE ANALYSIS 

Handbook of Bayesian reliability estimation methods, 2:22394 

(LA-6572-MS) 


T 


T INVARIANCE/SYMMETRY BREAKING 
= reversal invariance in the beta decay of **Co , 
TADPOLES 
See LARVAE 
TANKER SHIPS/SAFETY STANDARDS 
Self. essels carrying bulk liquefied gases: proposed 


ical resistance of tantalum at low temperatures (4.2 to 
273°K), 2:22871 
TANTAL 181 TARGET/PROTON REACTIONS 
Measurement of the coherent dissociation reaction 


og EAS VA, 2:23476 
TANTALUM 81 GET/XENON 136 REACTIONS 
and San e distributions for deeply inelastic 


g 
of Xe by Ta and Pb, 2:23585 
TANTALUM OXID) he en | STRUCTURE 
Study of the ——_ ao of monoclinic tantalum oxide by electron 
TARGETS/CHEMICAL COMPOSITION 
Fluorine contents of lithium aluminate powder and sintered 
faa 2:23019 a -1573) 
99/RADIONUCLIDE KINETICS 
-— mouse foetus to radiation from Na sup(99m)TcO,, 
TECHNETIUM 99/TISSUE DISTRIBUTION 
oe of the MARK IV scanning system for 
computed tomography of the brain, 2:23359 


ase: -12-1093) 
LOGY TRANSFER/INFORMATI 


ON 
waii technology u' poo 2:22601 (UCID-17343) 
TELEVISION/IMAGE PR 
low-cost, image analysis through video processing, 2:23220 


GJBX-37: 
ICAL REACTION KINETICS 
Study of the 20% Cr/25% Ni/Nb stabilized stainless steel- 
teflurium reaction, 2:22882 
TELLURIUM 132/DIFFUSION 
Diffusion of fission ucts in thorium metal, 2:21763 
co IUNDS/CRYSTAL STRUCTURE 
~~ molecular structure of uranium 
7, aaa U(OTeFs)s (X-ray diffraction 
studies on), B: 


TELLURIUM COMPOUNDS/MOLECULAR STRUCTURE 
Crystal and molecular structure of uranium 
hexakis(o: ee U(OTeFs)s (X-ray diffraction 
studies on), 
TEMPERATURE CONTROL/MONITORIN RING 
buildings to conserve energy, 2:22695 (CONF-760365- 


TEMPERATURE Se + Saga nmap — 
‘emperature preferences o' : a review compilation o 
results, 2:23328 (CONF-760499-1) 
gt ate INVERSIONS/MONITORING 
Remote temperature ee sensor (For correcting aerial 
pt nomena say pe for ry spectral radiance 
measurements in 15 pp CO. » band), 2:21703 (GJBX-1(77)) 





TEMPERATURE (NEUTRON) 


TEMPERATURE (NEUTRON) 
See NEUTRON TEMPERATURE 
EE/RADIATION MONITORING 
Natural and man-made radionuclide concentrations in Tennessee 
soils (Radiation dose to human ipueriaee | in vicinity of ERDA 
Oak Ridge facilities), 2: or ( -761031-3) 
TENSOR INS/DECAY 
eta meson and hadronic interaction symmetry, 2:23527 
TENSOR MESONS/REGGE TRAJECTO 
Regge spectroscopy of charmed mesons, 2:23511 
TERBIUM ALLOYS/MAGNETOSTRICTION 
New magnetostrictive materials from rare earth elements, 2:22872 
TERBI ALLOYS/SPIN WAVES 
Spin wave dispersion in Tb-Y alloys, 2:22859 (CONF-760601-P2) 
TERBIUM TES/SOLUTION HEAT 
Heats of dilution of some aqueous rare earth electrolyte solutions 
at 25°C. 2. Rare earth nitrates (From dilute solutions to 
saturation), 2:23027 
TERBIUM NITRATES/THERMODYNAMIC PROPERTIES 
Heats of dilution of some aqueous rare earth electrolyte solutions 
at 25°C. 2. Rare earth nitrates (From dilute solutions to 
saturation), 2:23027 
BACKGROUND 
See BACKGROUND RADIATION 
ECOSYSTEMS/MATHEMATICAL MODELS 
Mathematical methods of analysis of linear models: a 
documentation of the Linear Ecosystem Analysis Package 
(LEAP), 2:23285 (EDFB/IBP-75/6) 
TEST FACILITIES/CONTROL SYSTEMS 
Multiple-actuator shaker digital control system, 2:23075 (UCRL- 
78340 


TEST FACILITIES/DESIGN 
System design description of forced-convection molten-salt 
corrosion loops MSR. FCL-3 and MSR-FCL-4, 2:22290 
(ORNL/TM-5540) 


TEST FACILITIES/PLANNING 
PHOEBUS/UHTREx: a Y yet h study of a low-cost facility 
FBR fuel, 2:22549 (LA-NUREG-6501- 


MS) 
TEST FACILITIES/REMOTE VIEWING EQUIPMENT 
X-ray monitoring of fuel motion (LMFBR), 2:22551 (LA-UR-76- 


for transient tests of L 


2161) 
TFTR DEVICE/RADIATION HAZARDS 
TFTR tritium handling concepts, 2:23802 (CONF-750989-P3) 
THALLIUM/ABSORPTION SPECTRA 
Transients and specific rates of some reactions of the solvated 
electron with inorganic ions in liquid ammonia investigated by 
nanosecond pulse radiolysis at 23°C, 2:23059 
THALLIUM/CHEMICAL REACTION KINETICS 
Transients and specific rates of some reactions of the solvated 
electron with inorganic ions in liquid ammonia investigated by 
nanosecond pulse radiolysis at 23°C, 2:23059 
THALLIUM/THERMODYNAMIC PROPERTIES 
Transients and specific rates of some reactions of the solvated 
electron with inorganic ions in liquid ammonia investigated by 
nanosecond pulse radiolysis at 23°C, 2:23059 
DECOMPOSITION 


See PYROLYSIS 
EFFLUENTS/FLOW MODELS 
Comparative study of two mathematical models in the analysis of 
Gentilly thermal effluents, 2:23311 
THERMAL ENERGY STORAGE EQUIPMENT 
Comfort range thermal storage, 2:22693 (BNL-21591) 
a ENERGY STORAGE EQUIPMENT/CONTROL 


Solar energy transfer system with protection against freezing 
(Patent), 2:22059 
THERMAL ENERGY STORAGE EQUIPMENT/DESIGN 
Heat accumulator for operation with electricity or solar energy 
vue coal or graphite mass with graphite reflector shell), 
Heat storage material (Patent), 2:22707 
THERMAL ENERGY STORAGE EQUIPMENT/MATERIALS 
Heat storage material (Patent), 2:22707 
THERMAL INSULATION/BUILDINGS 
Act on conservation of energy in buildings (Energy Conservation 
Act - EnEG) of July 22nd 1976, 2:22631 
THERMAL INSULATION/DESIGN 
Heat-insulating facing-plaster (Patent), 2:22705 
THERMAL INSULATION/FASTENERS 
Improvements in or relating to thermal barrier systems (Patent, 
HTGR;), 2:22242 
THERMAL INSULATION/PERFORMANCE TESTING 
Investigations on a fibrous insulation in the ARGAS plant, 2:22214 
(Juel-1227) 
THERMAL NEUTRONS/TRANSMISSION 
Use of single crystal silicon as a thermal neutron filter, 2:22941 
(CONF-760601-P2) 
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THERMAL POLLUTION 
(Environmental temperature rise due to waste 
POLLUTION/BIOLOGICAL 
Thermal effects of Gentilly-1, 2:23310 
THERMAL POWER PLANTS 


See also GEOTHERMAL POWER PLANTS 
POWER PLANTS/CONTROL SYSTEMS 
Conditions for i it control of a combined heat-and power 
supply turbine with variable initial steam pressure, 2:22124 
THE L POWER PLANTS/GAS TURB 
Thermal power plant III, part A, of the Stadtwerke Duisburg AG 
- a combined turbine vapour process, 2:22134 
THERMAL PO PLA THEMATICAL MODELS 
Model validation using time and frequency domain error 
measures, 2:22097 (ERDA-76-152) 
—— Lay ta ree ehdpelge naan hv ag A een 
ice of heat in hot pipe lines wer 
THERMAL POWER BLANTS/WASTE HEAT 
Economics and operating characteristics of a MSF/ME/VC 
hybrid unit, 2:22141 


SHIELDS 
Shield for a nuclear reactor (Patent), 2:22179 
THERMAL SPRINGS 


See also HOT SPRINGS 
THERMAL SPRINGS/GEOCHEMICAL SURVEYS 
Helium isotopic geochemistry in thermal waters of the Kuril 
Islands Kamchatka, 2:22067 
THERMAL WATERS/CHEMICAL COMPOSITION 
Analysis of ye hot gn a ypeige of the Manikaran area, 
Himachal by geochemical studies and tritium 
concentration oahel spring wane (195°C estimated reservoir 
temperature), 2:22066 
Atmospheric and radiogenic noble gases in thermal waters: their 
potential application to prospecting and steam production 
studies, 2:22072 
Helium pene Sone ag 7 in aoe waters of the Kuril 
Islands Kamchatka, 2: 
Modeling of the uilibrium renee compositions and 
are of sodium chloride hydrothermal solutions of the 
auzhetsk type in the Kamchatka peninsula, 2:22074 
Preliminary geothermic studies on mineral water in French Massif 
Central, 2:22065 
THERMAL WATERS/GEOTHERMOMETRY 
Analysis of the hot spring activity of the Manikaran area, 
Himachal lesh, India, by geochemical studies poy: tritium 
concentration of i. waters (195°C estimated reservoir 


rature), 2:22066 
GEOTERM. a geothermometric computer program for hot- 
spring systems, 2:22076 
Preliminary geothermic studies on mineral water in French Massif 
Central, 2:22065 
THERMAL WATERS/ISOTOPE RATIO 
Carbon isotopic composition of CO: from springs, fumaroles, 
mofettes, and travertines of central and southern Italy: a 
preliminary prospection method of geothermal area, 2:22075 
Helium isotopic geochemistry in thermal waters of the Kuril 
Islands Kamchatka, 2:22067 
Indicator of abyssal _ recharge of recent hydrothermal 
phenomena, 2:2206 
THERMAL WATERS/ORIGIN 
Indicator of abyssal heat recharge of recent hydrothermal 
phenomena, 2:22061 
THERMAL WATERS/PHYSICAL CHEMISTRY 
Modeling of the oe component compositions and 
roperties of sodium chloride hydrothermal solutions of the 
uzhetsk type in the Kamchatka peninsula, 2:22074 
THERMIONIC CONVERTERS/FO ‘ASTING 


Tame resources, 2:22676 
IONIC CONVERTERS/OPERATION 
Pulsed o; ition of the thermionic converter, 2:22688 


THERMIONIC CONVERTERS/TECHNOLOGY 
letable resources, 2:22676 
RS/DESIGN 
Gas-solids interactions in the distribution zone of a fluidized bed. 
Phase I. Quarterly report, June 15-September 15, 1976, 2:21611 
(FE-2451-1) 
THERMODYNAMIC CYCLES 
See also BOTTOMING CYCLES 
OTTO CYCLE 
General Atomic Experimental Power Reactor: blanket/shield, 
tritium and power conversion systems, 2:23748 (ERDA-76/117/ 


2) 
THERMODYNAMIC CYCLES/DESIGN 
Mirror hybrid reactor blanket and power conversion system 
coneumens totam 2:23763 (CONF-760733-) 
THERMO iC GENERATORS/DESIGN 
Microwatt thermoelectric generator (Patent; radioisotope heat 
source; for implanting in the body), 2:21924 
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THERMOELECTRIC GENERATORS/RESEARCH 
PROGRAMS 


materials ev: 
3331.0808) No. 44 (GdSe/sub x/; a a EPM aI) 229 Setyry (MMM 
——— Lyre evaluation program. Quarterly technical 
type GdSe/sub x/; P-type TPM-217 (Cu, 


em pSep) 22258 )), 2: 394s 5 (MMM 2473-0422(Dea) 


RS/SEALS 
Seal for energy pai ms devices Patent) 2:22600 


THERMOELECTRIC HEATERS, DESIGN 


Thermoelectric hea‘ and coo! (Patent), pare 

THERMOELECTRIC MATERIALS RESEARCH PRC 
Thermoelectric materials eval: 

a 44 (GdSe/sub x/; ba Pena), 28 ee MMM 


valuation program. Quarterly technical 
GdSe/sub x/; P-type TPM-217 (Cu, 
-2473-0422(Draft)) 
REFRIGERATORS/DESIGN 
and coo (Patent), 2:22687 
/CALIBRATION 
Experimen ae ig cof aw el 


neutron dosimeter, 2:2. 
THERMOL DOSEMETERS/DESIGN 
Ring with c! eable radiation dosimeter (Patent), 2:23211 
THERMOLUM DOSEMETERS/PERFO:) 
TESTING 
Further characteristics im ro) BeO 
a ee :23208 pt a 1-1) 


See also ORMAK DEVI VICES 
TOKAMAK DEVICES 
THERMONUCLEAR DEVICES/PLASMA CONFINEMENT 


. 2s 


Pinhole ima of laser = roduced 3.52 MeV thermonuclear alpha 
ale :23826 (UCRL-78417) 
ONUCLEAR FUELS/FABRICATION 
Process for the fabrication of thermonuclear fuel pellets and 
roduct thereof (Patent), 2:23793 
(ONUCLEAR FUELS/IMPLOSIONS 
Double-shell targets at low electron-beam power, 2:23821 
(SAND-76-5727) 
Possibility of initiating a thermonuclear reaction with high-current 
ion beams, 2:23847 (UCRL-Trans-11190) 
THERMONUCLEAR pn en rae IMPLOSIONS 
Correlation of x-ray tem signatures, neutron yields, and laser 
formance, 2:23844 CRI 78739) 
‘ects of density gradient modification on fluid instability in 
thermonuclear wo bey ean ne 2:23834 (UCRL-78470) 
Exploding — utilizing a 47 illumination system, 


nena ;CRL 7 730) we 
loding = experiments utilizing a umination system, 
2: ae a eesti ae 1)) 


Ex; eet wing Ot eet ~ 08 
twee aetea CU On tat = 
TW (ARGUS implosions of D-T 


Laser fusion 
_ microspheres), 2 2: 23837 (UCRL 18580 


its at 2 TW (ARGUS implosions of D-T 
gt 2:23838 (UCRL-J8381(Rev. 1) 


Particle and x-ray energy measurements in laser-plasma interaction 
experiments, Lee sa iCRL-78439) 

Pinhole i neg ty uced 3.52 MeV thermonuclear alpha 
particles, 2:23826 (Ui 78417) 

Plasma experiments with 1.06 ym lasers at the Lawrence 
Livermore Laboratory, 2:23823 (UCRL-77943(Rev.1)) 

Scattered light evidence for short density heights near critical 
density in laser-irradiated plasmas, 2: 23830 (UCRL- 
78444(Rev.1)) 

— and temporally resolved x-ray emission from imploding 

laser fusion targets, 2:23827 (UCRL-78434) 

Symmetry and illumination uniformity requirements for high 
density laser-driven implosions, 2:23833 (UCRL-78459) 

Ultimate capabilities of the spherical thermonuclear target heating 
= high-power multichannel laser radiation, 2:23644 (LA-tr-76- 


) 

Symmetry and ims re _— 
ymmetry umination unif lormity requirements i 
implosions, 2:23833 (UCRL-78459) 

LS/X-RAY SPECTRA 
Soft x-ray imaging with a CCD area array, 2:23825 (UCRL-78414) 

y resolved x-ray emission from imploding 
2223827 (UCRL-76436) 


ibility of initiating a thermonuclear reaction with high-current 
ion beams, 2:23847 (UCRL-Trans-11190) 


THERMONUCLEAR REACTORS/NUCLEAR REACTIONS 


THERMONUCLEAR IGNITION/ION BEAMS 
Seen os thermonuclear reaction by high-current ion 
i REACTIONS/FORECASTING 


Inexhaustible resources, 2:22675 
THERMONUCLEAR REACTIONS/TECHNOLOGY 
ASSESSMENT 


Inexhaustible resources, 2:22675 
THERMONUCLEAR REACTOR COOLING SYSTEMS/DESIGN 
Mirror hybrid — 2376) (CO! 7) system 
ORNL blanket concept ag an Py um recircula 
racetrack-shaped | :23770 (ERDA-76/1 17/2) 
Tokamak Sasecbmentel Power Reactor primary energy 
conversion system, 2:23789 (CONF-760935-47) 
THERMONUCLEAR REACTOR COOLING SYSTEMS/ 
MATERIALS G 


Graphite curtain vacuum o sips nt heat transfer. Quarterly 


(cdo-zunes) 3, 1 July 1976-September 30, 1976, 2:23790 


IONUCLEAR REACTOR COOLING SYSTEMS/ 
RESEARCH PROGRAMS 


Nuclear ep 2:23851 (ORNL/TM-5575) 
THERMO) REACTOR MATERIALS/HEAT 


TRANSFER 
Graphite curtain vacuum oneatinn and heat transfer. Quarterly 
Feso280nD) No. 2, 1 April 1976-30 June 1976, 2:23850 


ee REACTOR MATERIALS/MATERIALS 


Geuioee curtain vacuum ou aby 57k and heat transfer. Quarterly 
RR woe ot No. 3, 1 July 1976-September 30, 1976, 2: 23790 


THERMONUCLEAR REACTOR MATERIALS/ 
PERMEABILITY 


Permeation and gettering of hydrogen isotopes for CTR 
applications, 2:23853 (SLL-74-0003) 
Teaperature-dependen lependent ordinary and thermal diffusion of 
en pw through the thermonuclear reactor components, 
2:23803 (LA-6 
THERMONUCLEAR REACT OR MATERIALS/RESEARCH 
PROGRAMS 
Nuclear 2:23851 (ORNL/TM-S5575) 
THERMO) CLEAR REA REACTOR WALLS 
See also FIRST WALL 
THERMONUCLEAR REACTOR WALLS/CHEMICAL 
REACTIONS 
Neutronics and mass transport in a chemical reactor associated 
with — thermonuclear fusion reactor, 2:23761 (BNL- 
21495 
THERMONUCLEAR REACTOR WALLS/DESIGN 
First wall studies of a laser-fusion hybrid reactor design, 2:23854 
(UCRL-78090) 
THERMONUCLEAR REACTOR WALLS/EROSION 
Plasma-wall interactions, 2:23849 (CONF-761049-3) 
aoe REACTOR WALLS/RESEARCH 


Nuclear ry 4 2:23851 (ORNL/TM-5575) 
THERMONOCL REACTOR WALLS/SHIELDING 
Graphite curtain vacuum outgassing and heat transfer. Quarterly 
report No. 2, 1 April 1976-30 June 1976, 2:23850 
{COO-2802-2) 
Internal spectral shifter energy conversion (ISSEC), 2:23775 
Ni woe senda 2:23851 -) ila 5575) 
uc! eerin 
THERMONUCLEAR REA 


(For use in cases where even ll A either hypothetical or real 
thermonuclear reactors are disc 
See also REFERENCE THETA PINCH REACTOR 
THERMONUCLEAR REACTOR WALLS 
THERMONUCLEAR REACTORS/CONTAINMENT 
BUILDINGS 
ORNL fusion power demonstration study: arguments for a 
vacuum building in which to enclose a fusion reactor, 2:23852 


(ORNL/TM-5664) 
THERMONUCLEAR REACTORS/MEETINGS 
Radiation effects and tritium technology for fusion reactors. 
Volume III. Proceedings of the international conference held at 
pS ang Tennessee, October 1-3, 1975, 2:23848 (CONF- 
750989- 
THERMONUCLEAR REACTORS/NEUTRAL ATOM BEAM 
INJECTION 


Atomic and molecular data needs, priorities, and accuracies for 
CTR beam injection, 2:23632 (CONF-761123-1(Draft)) 
High efficiency neutral beams for reactors and advanced 
ex ts, 3: 23641 (UCRL-78623) 
ONUCLEAR REACTORS/NUCLEAR REACTIONS 
Cross-section sensitivity and uncertainty analysis with application 
to a fusion reactor, 2:23778 








THERMONUCLEAR REACTORS/PLANNING 


Nuclear cross sections for nuclear ener, 
THERMONUCLEAR REACTOR pie 
Fusion Energy Division research, development, and 
Pn — needs, 2:23755 5 (ORNL TM. 53 5577) 
a approaches to advanced CTR <0 systems, 
2:23 ine ‘CID-16870) 
CLEAR RRACTORS/RADIATION HAZARDS 
oo, W., 2:23797 (CONF-750989-P3) 
THERMONUCLEAR REACTORS/RESEARCH PROGRAMS 
Present status of nuclear fusion research and development, 2:23783 
(ERDA-tr-223) 
THERMONUCLEAR REACTORS/REVIEWS 
Research of high-temperature plasma and of controlled 
thermonuclear reaction, 2:23676 
THERMONUCLEAR REACTORS/SHIELDING 
Proceedings of the magnetic fusion ge Ane 
rh . A technical assessment. Volume I, 2: 03767 CE (ERDA- 
Proceedings of the magnetic fusion energy blanket and shield 
bcgero 9 A technical assessment. Volume II, 2:23768 (ERDA. 
ONUCLEAR REACTORS/SUPERCONDUCTING 


, 2:22377 
G 


Applications of superconductivity in electric power systems, 
2:23079 (LA-UR-76-1998) 
THERMONUCLEAR REACTORS/THERMODYNAMIC 


CYCLES 
Proceedings of the magnetic fusion energy blanket and shield 
er . A technical assessment. Volume I, 2:23767 (ERDA- 
THERMONUCLEAR REACTORS/TRITIUM RECOVER 
Tritium technology in fusion devices, 2:23795 (CONF- 150989-P3) 
THERMONUCLEAR REACTORS/VACUUM SYSTEMS 
ORNL fusion power demonstration study: arguments for a 
vacuum PIM 3864) which to enclose a fusion reactor, 2:23852 


ONU! 
See NUCLEAR WEAPONS 
THIOLS/BIOCHEMICAL REACTION KINETICS 
Circumvention of interference by sulfhydryl compounds in azo 
dye determination of B-naphthylamine from synthetic protease 
substrates, 2:23337 
THORIUM 
See also THORIUM-ALPHA 
THORIUM/X-RAY FLUORESCENCE ANALYSIS 
Advantages of x-ray fluorescence analysis for trace elements in 
silicate rocks, 2:22992 
THORIUM 232 TARGET/NEUTRON REACTIONS 
Measurement of the thorium absorption cross section 7 near 
thermal energy (LWBR development program), 2:235' 
(WAPD-TM-1279) 
Measurement of near-equilibrium delayed neutron spectra from 
fast fission (10 MeV), 2:23591 
THORIUM ALLOYS/ENERGY-LEVEL TRANSITIONS 
Inelastic neutron scattering measurements on CeAls and Ceo sTho 
2, 2:22816 (CONF-7: 1-P2) 
THORIUM ALLOYS/SPIN-LATTICE RELAXATION 
Inelastic neutron scattering measurements on CeAls and Ceo s Tho 
2, 2:22816 (CONF-7: 1-P2) 
IORIUM ORES/RADIOACTIVITY LOGGING 
oo = oh lores nee yy 21708 (GIBX 4 7 
lo Loy : 
THORIUM O: ES PREDUCTIO ‘oie 
Production of fuel kernels for high. reactor fuel 
elements, 2:21764 
THORIUM OXIDES/SINTERING 
Method of preparing relatively low density oxide fuel for a 
nuclear reactor (Patent), 2:22471 
THORIUM OXIDES/X-RAY FLUORESCENCE ANALYSIS 
X-ray fluorescent emission analysis of slurried samples of 
meee solids: application to thorium and uranium oxides, 
22996 (MLM.2364(0) OP)) 


IN PRODUCT RELEASE 
TE ifusion of he an som products in thorium metal, 2:21763 
THROMBOCYTES 
See BLOOD PLATELETS 
THTR-300 REACTOR/PRESSURE VESSELS 
Finite elements for the calculation of prestressed-concrete reactor 
oi vessels, 2:22393 (ISD-137) 
NITRATES/SOLUTION HEAT 
Heats of dilution of some aqueous rare earth electrolyte solutions 
at 25°C. 2. Rare earth nitrates (From dilute solutions to 
saturation), 2:23027 
TUM NITRATES/THERMODYNAMIC PROPERTIES 
Heats of dilution of some aqueous rare earth electrolyte solutions 
at 25°C. 2. Rare earth nitrates (From dilute solutions to 
saturation), 2:23027 
OCYTES/CELL . RIO 
Fate of thymic lym ytes ('*5TudR and *HTGR tracer studies in 
mice), 2: 23369 (B B 31755) 





REVERSAL INVARIANCE 
See T INVARIANCE 
TIN/ATOMIC RADII 
Perfect crystal neutron interferometer: a tool for novel and precise 
measurement, 2:22813 (CONF-760601-P2) 
TIN/CHEMICAL VAPOR DEPOSITION 
—a for the electrolytic copper-plating of niobium (Patent), 
TIN/MAGNETIC FLUX 
cere eee sane casing. cn Se phase diagram of a 


supercond) microcylinder, 2:22868 
TIN/PHASE DIAGRAMS 
Influence of a normal metal coating on the phase diagram of a 


supercond: microcylinder, 2:22868 
TIN 114/CHARGE DISTRIBUTION 
Variation of the charge density of nuclei to which neutrons are 
added, 2:23560 
TIN 114/NUCLEAR RADII 
Variation of the charge density of nuclei to which neutrons are 
added, 2:23560 
TIN 117 TARGET/PROTON REACTIONS 
p-wave size resonances observed by the (p, n) reaction for 2.6- to 
7-MeV incident on i of Sn, 2:23578 
TIN 118 TARGET/COMPOUND-NUCLEUS REACTIONS 
p-wave size resonances observed by the (p, n) reaction for 2.6- to 
7-MeV protons incident on iso of Sn, 2:23578 
TIN 118 TARGET/PROTON REACTIONS 
p-wave size resonances observed by the (p, n) reaction for 2.6- to 
7-MeV incident on ee A Sn, 2:23578 
TIN 119 TARGET/PROTON REA 
p-wave size resonances observed by ond n) reaction for 2.6- to 
7-MeV pomene incident on iso of Sn, 2:23578 
TIN 120 TARGET/PROTON REA INS 
P-wave size resonances observed by the (p, n) reaction for 2.6- to 


7-MeV ways incident on ‘notes of Sn, 2:23578 
TIN 122 TARGET/PROTON REA‘ REACTIONS 
p-wave size resonances observed by roy n) reaction for 2.6- to 


7-MeV protons incident on ew, td of Sn, 2:23578 
TIN 124 TARGET/PROTON REA 
P-wave size resonances observed by the o n) reaction for 2.6- to 
7-MeV incident on pat hes of Sn, 2:23578 
TIN 130 'A-MINUS DECAY 
Renin of the Bp decay of *°Sn, 2:23569 
TIN ALLOYS/FABRICATION 
Comparative cost study of the processes for potas — 
tin (NbsSn) superconducting tapes for their application 
power transmission lines. Final report, 2:22801 (ERDA.76/ 160) 
Research and a sa efforts relative to superconducting 
Fy ), 2:22800 (CONS/2551-1) 


Fracture toughness behavior ah beta-III titanium (Ti-10.2 
Mo-5.8 Zr-4.7 Sn), 2:22838 (SAND-76-9126A) 
TIN ALLOYS/PHYSICAL RADIATION EFFECTS 
Determination of the damage-energy cross section of 14-MeV 
neutrons from critical-property changes in irradiated NbsSn, 
2:22886 (BNL-21953) 
TIN ALLOYS/USES 
lated solder for superconductor application (Pb-Sn), 
2:22866 (UCRL-78676) 
TIN CHLORIDES/MOLECULAR STRUCTURE 
Neutron diffraction studies of tetrachloride liquids and liquid 
mixtures, 2:22928 (CONF-760601-P2) 
TIN SELENIDES/OPTICAL PROPERTIES 
Modulation spectroscopy of semicond Sag ay A and IV- 
B dichalogenides (5 and 300K, 2-6 eV), 2: 3 CLBL-5435) 
TIN SULFIDES/OPTICAL PROPERTIES 
Modulation spectroscopy of semiconducting IV-A and IV- 
B —— (5 and 300K, 2-6 eV), 2:22943 (LBL-5455) 
Coed tees a resource with a future, 2:22745 
TISSUE-EQUIVALENT MATERIALS/NEUTRON DOSIMETRY 
Neutron kerma factors for H, C, N, O, and tissue in the energy 
of 20 to 70 MeV, 2: 23606 (ORNL/TM- 5702) 


See also TITANIUM-BETA 
ee ea, 


is seen etactery matete G48 .), 2:22873 
ANIUM]O IN IMPLANTATI - 


Ne ptt Be VA, 2:23476 
TIT. FLUORESCENCE ANALYSIS 
Advantages of x-ray fluorescence analysis for trace elements in 
silicate 2:22992 


TITANIUM ALLOYS 
See also ALLOY-A-286 
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baa ogee ALLOYS/PHYSICAL Yarn oy 
ects a on electron lacement damage in 
alloys: copper otc with random and modulated 
-Co; Cu-Ti), 2:22898 
naligien ateaea recipitation in a V-10 wt % Ti alloy, 2:22889 
(CONF-760935-51 


TITANIUM ALLOY RPTIVE PROPERTIES 
Hydrogen storage via metal hydrides for utility and automotive 


_ a storage applications 2:21933 nop 


Neutron diffraction studies of tetrachloride liquids and liquid 
mixtures, 2:22928 (CONF-760601-P2 
iC EFFECTS 


TITANIUM COMPOUNDS/CATAL 
as of cyclohexene catalyzed by first row transition 
stearates, 2:23045 


by mene -BETA/FRACTURE PROPERTIES 


vior of beta-III titanium (Ti-10.2 
Mo-5.8 Zr-4.7 Sn), 2:22838 (S. 76-9126A) 
TOBACCO PLANT 
See NICOTIANA 
TOCOPHEROLS 
See VITAMIN E 
TOKAMAK DEVICES 
See also ALCATOR DEVICE 
ATC DEVICES 
DOUBLET-3 DEVICE 
JET TOKAMAK 
PLT DEVICES 
TFTR DEVICE 
TORMAC DEVICES 
TOKAMAK DEVICES/ADIABATIC COMPRESSION 


HEATING 
Observation of instabilites in lower-hybrid radio- 
frequency i pe roebnan oy 2:23648 
TOKAMAK DEVI 3S/EQUILIBRIUM PLASMA 
uilibrium and -stability in racetrack geometry, 2:23707 
(Juel-1289) 
TOKAMAK DEVICES/ICR HEATING 
Electrostatic ion cyclotron waves: plasma heating, frequency 
shifts and linewidths, 2:23646 
TOKAMAK DEVICES/KINK INSTABILITY 
Stabilization of resistive kink modes in the tokamak, 2:23649 
TOKAMAK DEVICES/MAGNETOHYDRODYNAMICS 
Self-consistent time-dependent MHD toroidal flow with finite 
resistivity and viscosity, 2:23688 (IPP-6/138) 
TOKAMAK DEVICES/PLASMA MACROINSTABILITIES 
ies and -stability in racetrack geometry, 2:23707 
TOKAMAK DEVICES/RADIATION HAZARDS 
Definition of source terms for tritium evolution from CTR 
systems, 2:23796 (CONF-750989-P3) 
TOKAMAK DEVICES/REVIEWS 
Controlled thermonuclear fusion. Present state and prospective, 
2:23734 (CEA-CONF-3480) 
TOKAMAK DEVICES/RUNAWAY ELECTRONS 


ING BLANKETS 
BNL minimum activity aluminum blanket designs, 2:23769 


(ERDA-76/117/2) 
tal gas-cooled hybrid blanket module for a tokamak 
reactor, 2:23764 (CONF-760733-) 

Gas-cooled blanket of a hybrid thermonuclear reactor with solid 

lithium-con' aa 2:23765 (CONF-760733-) 

TOKAMAK TYPE CTORS/DESI 
design study of a noncircular tokamak demonstration 

fusion power reactor, 2:23752 (GA-A-13992) 
General Atomic Experimental Power Reactor: blanket/shield, 

tritium and power conversion systems, 2:23748 (ERDA-76/117/ 


2) 
General > noncircular tokamak demonstration power 
reactor: blanket/shield, tritium, and power conversion systems, 


Pe = yo ett 117/2) 
no ational Laboratory Experimental Power Reactor, 
2: One (ERDA-76/117/2) 
Plasma physics basis for the tokamak hybrid reactor with 
injection, 2:23735 (CONF-760733-) 
PPPL blanket/shield design, 2:23771 (ERDA-76/117/2) 
bree fee» oe design study, 2:23739 (CONF-760733-) 
‘okamak Experimental Power Reactor (Conceptual 
"operation at net electrical power ood nae 2: See eats ONF- 


TOKAMAK 7 TYPE REACTORS/ELECTRIC DISCHARGES 
SKAMAK TYPE REA within a Tokamak, 2:23674 
CTORS/ENERGY STORA 
magnetic energy storage, 2:23786 LA-UR-16- 


hee TYPE REACTO 


IRS/FIRST W. 
Plasma-wall interactions, 2:23849 (CONF.761049-3) 


TOKAMAK TYPE REACTORS/ICR HEATING 
ICRF in large ———_. 2:23639 (PPPL-1309) 
TOKAMAK E REACTORS/IMPURITIES 
iy a trapping instability in tokamaks, 2:23638 (ORNL/ 
ity control in near-term tokamak reactors, 2:23684 (CONF- 
60935-48) 
Impurity transport in tokamaks, 2:23690 (PPPL-1297) 
Models for impurity production and transport in tokamaks, 
2:23685 (CONF-761049-1) 
KAMAK TYPE REACTORS/NEUTRAL ATOM BEAM 
INJECTION 
vohMesie es instability in tokamaks, 2:23638 (ORNL/ 
KAMAK TYPE REACTORS/PERFORMANCE 
**Counesreaming on tlara fissile breeder, 2:23738 (CONF- 
TOKAMAK TYPE REACTORS/PLASMA CONFINEMENT 
Theory of plasma confinement in tokamaks of noncircular cross 
— _ optimization of the doublet III design, 2:23633 (GA- 
A-14092 
TOKAMAK TYPE REACTORS/POWER SUPPLIES 
Plasma driving system for a Tokamak Experimental Power 
Reactor, 2:23785 (CONF-760935-46) 
Pulsed energy and switching requirements for tokamak ohmic 
heating, 2:23787 (LA- UR” 76-2473) 
TOKAMAK TYPE REACTORS/RESEARCH PROGRAMS 
Fusion fission studies at the University of Texas at Austin, 2:23742 
(CONF-760733-) 
TOKAMAK TYPE REACTORS/REVIEWS 
Fusion fission studies at the University of Texas at Austin, 2:23742 
(CONF-760733-) 
TOKAMAK TYPE REACTORS/SHIELDING 
General Atomic Experimental Power Reactor: blanket/shield, 
_— and power conversion systems, 2:23748 (ERDA-76/117/ 


General Atomic noncircular tokamak demonstration power 
reactor: blanket/shield, tritium, and power conversion systems, 
an +i (ERDA-76/117/2) 

National Laboratory Experimental Power Reactor, 
— 214 (ERDA-76/117/2) 

PPPL blanket/shield design, 2:23771 (ERDA-76/117/2) 

Review of Tokamak Experimental Power Reactor studies at the 
Argonne National Laboratory, 2:23747 (ERDA-76/117/2) 

TO K TYPE REACTORS/SPECIFICATIONS 
met study: results and implications, 2:23746 (CONF- 
1107-2) 

Review of Tokamak Experimental Power Reactor studies at the 
Argonne National Laboratory, 2:23747 (ERDA-76/117/2) 
Tokamak Engineering Technology Facility (Small tokamak for 

use as a test facility), 2:23744 (CONF-760935-49) 
TOKAMAK TYPE REACTORS/TEST FACILITIES 

Tokamak Engineering Technology Facility (Small tokamak for 
use as a test facility), 2:23744 (CONF-760935-49) 

TOKAMAK TYPE REACTORS/THERMODYNAMIC CYCLES 

General Atomic Experimental Power Reactor: blanket/shield, 
_ and power conversion systems, 2:23748 (ERDA-76/117/ 
2 

General Atomic noncircular tokamak demonstration power 
reactor: blanket/shield, tritium, and power conversion systems, 
2:23751 (ERDA-76/117/2) 

TOKAMAK TYPE REACTORS/USES 
Tokamak actinide burner design study, 2:23739 (CONF-760733-) 
bape ne TYPE REACTORS/X-RAY SPECTRA 
ithermal x-ray emission in a TM-3 Tokamak, 2:23673 
101 iG CYCLES/FORECASTING 
letable resources, 2:22676 
TOPPING CYCLES/TECHNOLOGY ASSESSMENT 
letable resources, 2:22676 
TO C DEVICES/SCALING LAWS 
Scaling for Tormac fusion reactors, 2:23753 (LBL-4491) 
TOROIDAL PINCH DEVICES 

Experiments on toroidal inductively coupled eaten 

gas discharges, 2:23681 Cppene —— 
TOTAL ENERGY SYSTEMS/P. 

Analysis of energy usage on prog Island a 1975 to 1995: the 
opportunities to reduce peak electrical demands and energy 
—— by energy conservation, solar energy, 

, and total energy systems, 2:22633 (NP-21332) 
TOTAL. RPTION SPECTR OMETERS 
See SHOWER COUNTERS 
TOUGHNESS (FRACTURE) 
See FRACTURE PROPERTIES 
TRACER TECHNIQUES/CALCIUM 48 

Use of “*Ca as a stable isotope tracer analyzed by proton 

activation, 2:23339 


See EDUCATION 








TRANS 104 ELEMENTS/FISSION 


TRANS 104 ELEMENTS/FISSION 
Possibility of evaluating the average number of prompt neutrons 
emitted b es of superheavy elements, 2:23586 
TRANS 104 ELEMENTS/NATURAL CE 
Criteria for the discovery of chemical elements, 2:23587 
TRANS 104 ELEMENTS/ 
Criteria for the discovery of chemical elements, 2:23587 
TRANS 104 ELEMENTS/X-RAY SPECTRA 
Giant haloes, Van de Graaffs and cml elements, 2:23593 
Search with synchrotron radiation for superheavy elements in 
t-halo inclusions (Z = 105-129), 2:23589 
SFER (MASS) 
See MASS TRANSFER 
TRANSFER RNA/BIOCHEMICAL REACTION KINETICS 
Interaction of codon-anticodon complex of yeast phenylalanine 
tRNA: kinetic studies by a fluorescence temperature jump 
method, 2:23345 (LBL-5539) 
SFORMERS/PERFORMANCE 


Reluctance technique for opening g the a, of large 
air wnasuiiter Gan a pe 23155 By a 76-058 


eee TREA TT REA FACTOR 
ON ELEMENT COMPOUNDS/PHOTOELECTRIC 
EMISSION 
Characterization of the 2p x-ray photoelectron spectra of first row 
transition metal element wma, 22S D-27271) 
TRANSITION ELEMENTS/L ICE 
Progress in the spectroscopy of rare earth and transition metal 
ions, 2:23428 
TRANSITION RADIATION/ENERGY DEPENDENCE 
Transition radiation in } ay with anisotropic distribution 
function, 2:23601 (EFI-85(74)) 
TRANSPORTATION SYSTEMS/AUTOMATION 
—— of train haulage in ‘General Blumenthal’ colliery, 
2:215 


SURANIUM 
See also NEPTUNIUM 
PLUTONIUM 
TRANSURANIUM ELEMENTS/DIFFUSION 
Conclusions from studies of the Oklo natural reactors, 2:21840 
(CONF-760701-) 
TRAPPED-PARTICLE INSTABILITY 
Some analytical pro: pee of the trapped-ion transport equations 
of Kadomtsev an tse, 2:23706 (IPP-6/144) 
TRAPPED-PARTICLE INSTABILITY/NO 
PROBLEMS 
Mode coupling stabilization of the dissipative trapped electron 
instability, 2:23704 (AD-A-018051) 
TRAPPED-PARTICLE INSTABILITY/STABILIZATION 
Mode coupling stabilization of the dissipative trapped electron 
instability, 2:23704 (AD-A-018051) 
VERTINE/ISOTOPE RATIO 


Carbon isotopic composition of CO2 from springs, fumaroles, 
a and travertines of —- and Serna se Rs 
as at TOS oo ae me te) 4 SQUIPMEN : 


Seahalner a report on the Pin Pinex at TREATY (Pinhole eel pine) 
for nonredundant pinhole array imaging OL ME LMFBR } 


2:22552 (LA-UR-76-2238) 
TRIPHENYLENE/CHRO MATOGRAPHY 
Separation of polar shale oil —— using high-speed liquid 
chromatography (Compounds known to exist in shale oil), 
2:21689 (BNWL-2128) 
LET PARTICLES 


Analysis of the hot spring activity of the Manikaran area, 
Himachal Pradesh, India, by geochemical studies and tritium 
concentration of spring waters, 2:22066 

ba name ; ‘ 
ritium production from ceramic ae; a NWI_2097) the 


Hanford Coproduct Pro 2:23791 (BNWL- 
TRITIUM/CO TAINMENT 


Containment and decontamination systems planned for the 
Tritium Research Laboratory building at Sandia Laboratories, 
Livermore, 2:23273 (CONF-7 750989-P3) 

Definition of source terms for tritium evolution from CTR 
systems, 2:23796 (CONF-750989-P3) 

Tritium technology in fusion devices, 2:23795 (CONF-750989-P3) 

TRITIUM/DIFFUSION 
— and kinetic studies of systems of hydrogen isoto 
ithium hydrides, aluminum, and LiAlO:, 2:22887 (CONF- 
750989-P3) 

Incorporation of tritium from tritium gas into nucleosides in 
aqueous solutions, 2:23379 (CONF-750989-P3 

Permeation and gettering of hydrogen isotopes for CTR 
applications, 2:23853 (SLL-74-0003) 

Temperature-dependent ordinary and thermal diffusion of 
re isotopes through thermonuclear reactor components, 
2:23803 (LA-6542-MS) 
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Tritium-release from LiA1Oz, its pe j Socommnentien and phase 
relationship y-LiAlO2-LiAl;Os. Impli ig its use as 
Taree material i Ae 9 2:22922 ( NF7509 9-P3) 
THRauilibriane and Kinetic aa of — of hydro; 7 isotopes, 
750089-F3) drides, aluminum, and LiAlO:, 2:22887 (CONF- 

TWCOR voblems i in a helium cooled thermal blanket, 2:23779 

CONF-750989-P3) 
ONMENTAL TRANSPORT 

Fixation and long-term accumulation of tritium from tritiated 
750589: F3) experimental aquatic environment, 2:23307 (CONF- 


'ALLOUT 
Tritium release strategy for a global system, 2:23272 (CONF- 


750989-P3 
ION PRODUCT RELEASE 


be me — oe of the radioactive fission products 
and iodine in nuclear fuel reprocessing 


plants 2217 2: Te Owe jo 


Dynamics ef =e of hot chemistry stimulated by recoil 
methods. Pro; wary rt, March 1, rated 28, 1977 
( me aan 2:2 (COO-2190-17) 


Daenner, W., 2:23797 | (CONF-150589-P3 
TRITIUM/LEACHIN 


Tritium —— aed 0383) Progress report No. 8, April-June 
1976, 2:21833 es 


General Atomic ie Mapolaneanel Power Reactor: blanket/shield, 
tritium and power conversion systems, 2:23748 (ERDA-76/ 117/ 


2) 
TFTR tritium ponding consepe, 2:23802 (CONF-750989-P3) 
TRITIUM/PACKAGIN' 


TRITIUM RADIATION MONITO liquid waste, 2:21858 
IATION MONITORING 


Differential measurement of low level HTO and HT leak rates, 
2:21823 (MLM-2345(OP)) 
Tritium in surface water affected by nuclear facilities, July 1973- 
July 1975, 2:23300 (CONF-750989-P3) 
TRITIUM/RADIOACTIVE WASTE MANAGEMENT 
ment of tritium and carbon-14, 2:21806 (CONF-760701-) 
TR IOACTIVE WASTE PR pe tat 
Fixation of aqueous tritiated waste in poe oor 
concrete and in i euereoetyions, 22 10k 2:21816 (CONF.7 89-P3) 
aa 1 Pro ape No. 8, April-J 
Tritium storage development. ess report No. pril-June 
1883 NL-30583) 


1976, 2:218. 
ECOLOGICAL CONCENTRATION 

Fixation and a -term accumulation of tritium from tritiated 
water in an experimental aquatic environment, 2:23307 (CONF- 
750989-P3) 

TRITIUM/REMOVAL 

Tritium formation and elimination in light-water reactors, 2:22191 
(CEA-CONF-3478) 
'TTUM/SEPARATION PROCESSES 

Hydrogen isotope removal from liquid lithium; use of yttrium 


nge as a getter, 2:23004 Sn a 
TRITIUM/SPATIAL DISTRIBUTI 
Depth cares | - —_ ohand in titanium (Neutron 
eacceeny, 
ON HAZARDS 
Low-level pe ap exposure ares ees An improved basis for 
hazard evaluation, 2:23404 
TRITIUM OXIDES/CHRONIC INTAKE 
Effect of continuous intake of tritiated water (HTO) on the liver 
chromosomes of mice, 2:23408 
TRITIUM OXIDES/RADIATION MONITORING 
erential measurement of low level HTO and HT leak rates, 
2:21823 (MLM-2345(OP)) 
RECOVERY 


CTR related tritium research at LASL (Hz solubility, diffusion in 
Li; extraction of T from molten Li; P-C-T of LasNi-D), 2:22850 
(CONF-750989-P3) 

Mirror reactor blankets (Neutron performance, struct 
properties, and tritium handling), 2:23780 (ERDALION 117/2) 

= ey from fusion blankets using solid lithium 


a, minimization of tritium inventory, 
3:23 23798 (CONF-750989-P3) 


Tritium a from fusion blankets using solid lithium 
ee ts on tritium removal and absorption, 
2:23 Sols 89-P3) 
Tritium pee o f the fusion reactor of lithium oxide blanket, 
2:23800 (CONF-750989-P3) 
TRITON REACTIONS/CHARGE-EXCHANGE REACTIONS 
States of *P, 2:23558 
TRITON REACTIONS/STRIPPING 
Excitation of particle-vibration multiplets in the A = 110 region 
by two-neutron stripping reactions, 2:23570 
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TRITONS/COUPLING CONSTANTS 

(Tdn) and (Td*n) coupling constants for local potentials (Faddeev 

uations), 2:23546 
INS/FORM FACTORS 

Trinucleon charge form factor, 2:23547 
TRO) Ce pe ee ICAL COMPOSITION 

Theoretical model o' tropospheric OH distributions, 

2:23260 CUCRL-78 92) 


TROPOSPHERE/GRAVITY WAVES 
Observation of heric internal gravity waves in a turbulent 
coastal environment, 2:23256 
TRUCKS/FUEL ECONOMY 
Overview of vehicle s program, 2:22786 (ERDA-76-136) 
TRUCKS/GAS wien 16-136) 
Baseline engine project support, (ERDA- 
= regenerator design and reliability, 2:22770 (ERDA-76- 


)) 
ae tof calcd : pel if bo testinal 
fect O um on of bovine ini 
— :23 


Effet of ali on th yp tion of bovine intestinal 
jum: rotein, 
TIF-TCNQ ¥ 
(Tetrathiafulvalene tetracyanoquinodimethane.) 
TTF-TCNQ/CRYSTAL STRUCTURE 
Neutron and x-ray diffuse scattering study of tetrathiofulvalene 
ae eect (TTF-TCNQ), 2:23039 (BNL-21841) 


"Gor ob ts of tubular shape; not for DRIFT TUBES, ELECTRON 
TUBES or IMAGE STORAGE TUBES.) 
See also PRESSURE TUBES 


CLEANING 
Evaluation of reactor process tubes 2255KE and 3056KE, 2:22513 
(BNWL-CC-2516) 


in aie. 2:23340 (CONF-761035-1) 
TUMORS 


See NEOPLASMS 
TUNGSTEN 182 Maeda aan 12 REACTIONS 


Research in nuclear chemistry rt, September 
15, hire ry 31, 1976, 2: 2123580 (OOO-3246. 16) 


TUNGSTEN ALLOY: 
See also HAYNES ALLOYS 
Study of iridium and iridium-tungsten alloys for space 
radioisotopic heat sources (Up to 4% W; fabrication; 


microstructure; tensile; oxidation; compatibility; fractures), 
2:22798 (ORNL-5240) 


TUNGSTEN FLUORIDES/CRITICAL TEMPERATURE 
Critical parameters of hexafluorides for elements of groups VI, 
VIL, and VIII, 2:22947 
TURBINE BLADES/DEFORMATION 
Calculation of residual bending deformations of blades of the last 


Tulle ieee eet 


Generalization of results of experimental investigations on 
determination of the efficiency of using additional blades in 
steam turbine with a small d/] ratio, 2:22110 

TURBINE BLADES/PERFORMANCE 


COATINGS 
—o turbine rotor for the 


Electroless-nickel a ats 
(CID-17253) 


TURBINE BLADES/REVIEWS 


Turbomachinery, 2:22116 
TURBINES 
See also = TURBINES 


Equipment for restriction of overspeeds of turbine-systems 
(Patent), Al 
TURBOGENERA 


Turbo-alternators for ry water nuclear power plants, 2:22203 
TURBOGENERATORS/DESIGN 
Determination = a um disk profile of turbomachine radial 
2:221 
EENERATORS/SIZE 


Limits for ee. 2:22139 
TURBOJET /NOISE 


regulations submitted by the Environmental Protection 
Agency to the FAA: moise abatement minimum altitudes for 


159S UNDERGROUND NUCLEAR STATIONS/ENVIRONMENTAL 


sirploees’ Desian et een in terminal areas; pe wey ne 
rien ant te puveccine ssgtinae delayed landing 


narnia 2:23283 


and feasibility study on high speed turbulence 


wena Oan073 (UCID-17291) 
/COAL MINING 


Securing main ee en oe encoeane drainage, 2:21593 
i ot a wed fe 1 
‘or solving the aise for a 
seriated continuum, 2:22530 (ANECR. NUREG 1340 
TWO-PHASE FLOW/INSTABILITY 
Experimental investigation of the thermally induced flow 
oscillations in two-phase systems, 2:23149 


U 


U GROUPS/SYMMETRY BREAKING 
Magnetic moments of charmed baryons in the quark model, 
we 


See EGYPTIAN ARAB REPUBLIC 


ICLBL 
‘ me LAWRENCE BERKELEY LABORATORY 
See LAWRENCE LIVERMORE LABORATORY 
UHV AC SYSTEMS/GAS-INSULATED CABLES 
Guide to the use of gas cable systems, 2:22158 (PB-247898) 
ms for gas cable system, 2:22157 (PB-247677) 
AC SY S/POWER TRANSMISSION LINES 
Coupling and corona effects research plan for transmission lines. 
Final rt, 2:22147 (CONS/2053-1) 
UHV DC /POWER TRANSMISSION LINES 
Coupling and corona effects research plan for transmission lines. 
Final rt, 2:22147 (CONS/2053-1) 
UK ATOMIC ENERGY AGENCY 
See UKAEA 


UKAEA 
(United Ki Atomic Energy Authority.) 
IMMENDATIONS 


Atomic Energy Authority reactor policy review, 2:22334 
UKRAINIAN SSR/COAL INDUSTRY 
Coal industry of — Ukranian SSR in the ninth five-year plan 
2:2157 
UL VIOLET RADIATION/HEALTH HAZARDS 
Radiation safety criteria for mercury vapor lamps: proposed 
recommendations and notice of intent to develop performance 
standards, 2:23412 
UNDERGROUND HEAT DISTRIBUTION SYSTEMS 
See HEAT DISTRIBUTION SYSTEMS 
UNDERGROUND MINING/AEROSOL MONITORING 
Auxiliary ventilation problems in mechanical road drivage, 
2:21592 
UNDERGROUND MINING/AIR CONDITIONING 
Development of the air conditioning technique in conventional 
and mechanized gallery excavations, 2:21580 
UNDERGROUND Lanett Spe =o 
Operational experiences wi ydrite he construction 
material in coal faces and gateroads, 2:215 
UNDERGROUND MINING/MATERIALS HANDLING 
Extension of train haulage in ‘General Blumenthal’ colliery, 
2:21590 
UNDERGROUND MINING/MINING EQUIPMENT 
Systematic ex ion of ‘Heinrich Robert’ colliery to a daily 
it of 11,000 tons of di le coal, 2:21589 
UNDERGROUND MINING ULATIONS 
Illumination in underground coal mines. Coal mine health and 
safety, 2:21618 
UNDERGROUND MINING/SAFETY 
New method wpe any -up suites of steep seams, presenting high 
burst risks, it di cous deat, 2:21583 
UNDERGROUN MINING/SAFETY STANDARDS 
Illumination in underground coal mines. Coal mine health and 
safety, 2:21618 
UNDERGROUND MINING/TRANSPORTATION SYSTEMS 
Extension of train haulage in ‘General Blumenthal’ colliery, 
2:21590 
UNDERGROUND MIN ING/VENTILATION 
ue in conventional 


STATIONS/ENVIRONMENTAL 


EFFECTS 
Overview of clustered nuclear siting and its technical aspects, 
2:23323 (BNL-21903) 








UNDERGROUND NUCLEAR STATIONS/REACTOR 


UNDERGROUND NUCLEAR STATIONS/REACTOR SAFETY 
Nuclear power plants underground. Sites close to the user and 
smaller safety risks as a result, 2:22578 
UNDERGROUND POWER TRANSMISSION/COMPARATIVE 
EVALUATIONS 
Recent progress on system studies for long distance power 
transmission, 2:22155 (BNL-21952) 
UNIFIED GAUGE MODELS/SU-3 GROUPS 
Leptonic octets and heavy-lepton decays in an SU(3) gauge 
theory, 2:23523 
UNION CARBIDE WASTE PROCESSING SYSTEM 
See PUROX PYROLYSIS PROCESS 
UNITED ARAB REPUBLIC 
See EGYPTIAN ARAB REPUBLIC 
UNITED KINGDOM/COAL GASIFICATION 
Underground gasification of coal: a National Coal Board 
reappraisal, 1976 (Book), 2:22653 
UNITED KINGDOM/ENERGY POLICY 
World energy resources and their challenge to science, 2:22344 
UNITED KINGDOM/FEED MA PLANTS 
Nuclear fuel cycle. II. Fuel element manufacture, 2:21762 
UNITED KINGDOM/FUEL FABRICATION PLANTS 
Nuclear fuel cycle. II. Fuel element manufacture, 2:21762 
UNITED KINGDOM. ATIONAL AG 
Treaty of Almelo, 2:21868 
UNITED KINGDOM/NUCLEAR POWER 
World energy resources and their challenge to science, 2:22344 
UNITED KINGDOM/RADIOACTIVE WASTE MANAGEMENT 
Radioactive waste management in the United Kingdom, 2:21795 
(CONF-760701-) 
UNITED STATES OF AMERICA 
See USA 
UNIVERSE/AGE ESTIMATION 
Neutron-capture cross sections for '*°0s and '*70s and the age of 
the universe, 2:23581 
UNIVERSITY OF WISCONSIN TOKAMAK 
See UWMAK DEVICES 
/ NATURAL OCCURRENCE 
Position of uraninite and/or coffinite accumulations to the 
hematite-pyrite interface in sandstone-type deposits, 2:21700 


See also ENRICHED URANIUM 
URANIUM/AERIAL PROSPECTING 
Remote temperature inversion sensor (For correcting aerial 
survey measurements for uranium; using spectral radiance 
measurements in 15 4 CO: band), 2:21703 (GJBX-1(77)) 
URANIUM/BURNUP 
Experience in destructive determination of reactor fuel burnup, 
2:21784 


URANIUM/CHEMICAL ANALYSIS 
= — a product with application to uranium estimation, 
2:21 
URANIUM/EXPLORATION 
Savannah River Laboratory hydrogeochemical and stream 
sediment reconnaissance. Raw data release IV: orientation study 
in a Kings Mountains, North Carolina, area, 2:21709 (GJBX- 


66(76) 
URANIUM/GEOCHEMICAL SURVEYS 

Data management and analysis systems for large-scale 

hydrogeochemical reconnaissance, 2:21702 (DP-MS-76-75) 
URANIUM/INTAKE 

Exposure of individuals to concentrations of radioactive materials 

in air in restricted areas, 2:23607 
URANIUM/ION EXCHANGE 

Simplified method for preparing micro-samples for the 
= isotopic analysis of uranium and plutonium, 
2:23008 

URANIUM/MECHANICAL PROPERTIES 
Effect of temperature on the mechanical properties of uranium (- 
196 to 1100°C), 2:22839 (SAND-76-6038) 
URANIUM/POTENTIOMETRY 
tion of some burn-up monitors from the UO2-Al nuclear 
uel, 2:21782 
URANIUM/PRODUCTION 
Uranium reserves, resources, and production, 2:21693 (TID-27296) 
URANIUM/PROSPECTING 

Hydrogeochemical and stream and sediment reconnaissance of the 
National Uranium Resource Evaluation Pro . Progress 
report, July-September 1976, 2:21711 (LA-6644-PR) 

Hydrogeochemical and stream-sediment survey of the National 
Uranium Resource Evaluation (NURE) program: western 
United States. Quarterly progress report, July-September 1976, 
2:21713 (UCID-16911-76-3) 

National Uranium Resource Evaluation Program (NURE): 
hydrogeochemical and stream sediment reconnaissance in the 
eastern United States, 2:21701 (DP-MS-75-114) 

National Uranium Resource Evaluation program. 
Hydrogeochemical and stream sediment reconnaissance 
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rogram in central United States. FY 1976, July 1, 1976- 
tember 30, 1976 (National Uranium Resource Evaluation 
pro ), 2:21710 (K/UR-3(Pt.1)) 
URANIUM/PROTON REACTIONS 

Measurement of the coherent dissociation reaction 
p+Ayieldsp7i tp VA, 2:23476 

Production of nuclides with 43 < or = A < or = 51 in the 
interaction of 1-28.5 GeV protons with V, Ag, In, Pb, and U 


targets, 2:23565 
/RECOVERY 
Uranium from seawater. An energy cost study (Tidal or pumped 
schemes), 2:21718 (PAU-R-14/74) 
RANIUM/SEPARATION PROCESSES 
7 = = a burn-up monitors from the UO2-Al nuclear 
, 2:21 
URANIUM/SOLVENT EXTRACTION 
Method of separation of uranium from contaminating ions in an 
— feed liquid containing urany] ions, 2:217 
Method of improving the extraction properties of a 
tributylphosphate solution, especially in the separation of 
plutonium and uranium values (Patent), 2:21780 
URANIUM/TEST FACILITIES 
Radiological assessment of decommissioned nuclear facilities 
(Middlesex, New Jersey, uranium ore sampling plant), 2:23292 
(CONF-761031-2) 
URANIUM/X-RAY FLUORESCENCE ANALYSIS 
Advantages of x-ray fluorescence analysis for trace elements in 
silicate rocks, 2:22992 
Concentration of U and Np from Pu and Pu alloys for 
determination by x-ray fluorescence, 2:22988 (LA-UR-76-1723) 
232/NUCLEAR REACTION YIELD 


Formation of actinides in irradiated HTGR fuel elements, 2:21774 


ING 
Thorium in the blanket of a hybrid thermonuclear reactor, 2:23766 
(CONF-760733-) 
URANIUM 233/NUCLEAR REACTION ANALYSIS 
Non-destructive measurement of 7°°U and 7**U content in HTR 
fuel elements by delayed neutron analysis, 2:22980 
URANIUM 233/RADIOMETRIC ANALYSIS 
— - for identification and estimation of fissile materials, 
2:21 
URANIUM 233 TARGET/NEUTRON REACTIONS 
Measurement of near-equilibrium delayed neutron spectra from 
fast fission (10 MeV), 2:23591 
235/ACTIVATION ANALYSIS 
Application of neutron activation analysis, gamma spectro: 
and nuclear track detectors for reactor fuel assay, 2:22984 
URANIUM 235/GAMMA SPECTROSCOPY 
Application of neutron activation analysis, gamma spectrometry 
and nuclear track detectors for reactor fuel assay, 2:22984 
Evaluation of a —¢ "naam gauge for uranium- 
plutonium assay, 2:22993 
URANIUM 235/ION EXCHANGE 
Recent experimental and assessment studies of uranium 
enrichment by ion exchange, 2:21732 
URANIUM 235/ISOTOPIC EXCHANGE 
Calculation of the equilibrium constant for the uranium isotope 
exchange reaction. The effect of complex formation of uranous 
ion, 2:21723 
NIUM 235/LASER ISOTOPE SEPARATION 
Isotope separation utilizing Zeeman compensated magnetic 
extraction (Patent), 2:21749 
Laser isotope separation, 2:21750 
Some technical aspects of the laser isotope separation method, 


2:21752 
Uranium isotope tion using IR-lasers, 2:21751 
URANIUM 235/NU! REACTION ANALYSIS 
Non-destructive measurement of **°U and ***U content in HTR 
fuel elements by delayed neutron analysis, 2:22980 
Verification of the 7**U flow at the output of the THTR fuel 
fabrication plant, 2:22981 
URANIUM 235/RADIOMETRIC ANALYSIS 
— - for identification and estimation of fissile materials, 
URANIUM 235/SEPARATION NOZZLE METHOD 
Current status of the separation nozzle technology, 2:21729 
Monte Carlo simulation of isotope separation at probes, 2:21722 
(K/GD-1396) 
Physics and development potential of the separation nozzle 
process, 2:21728 
Uranium enrichment by the tion-nozzle process, 2:21736 
URANIUM 235 TARGET/NE ON REACTIONS 
Measurement of near-equilibrium delayed neutron spectra from 
fast fission (10 MeV), 2:23591 
237/ENERGY-LEVEL TRANSITIONS 
Reevaluation of the gamma-ray energies and absolute branchi 
rrr of 297U, 298 239 240 241 Py, and **1 Am, 2:23588 (Ui 
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ay wre vee ape par eye ot Se 
pplication of neutron activation lysis, gamma spectrometry 
and nuclear track detectors for reactor fuel assay, 2:22984 
URANIUM 238/FISSION YIELD 
to determine ‘sub f/ of 


Source enhancement measurement 
— for californium-252 spontaneous fission neutrons, 


 Applicslida of uowisgn eotiteden cxliptn, quemes tqosisnaatity 
pp! of neutron activation 

and nuclear track detectors for reactor fuel assay, 2:22984 
URANIUM a pees | at 

Calculation of the equilibrium constant for the uranium isotope 
— ~ a, The effect of complex formation of uranous 
1on, 

M pS me ula! ee - 2:21722 
onte io simulation of isotope separation at ~ 
(K/GD-1396) 

238 TARGET/NEUTRON REACTIONS 

Measurement of near-equilibrium delayed neutron spectra from 
fast fission (10 MeV), 2:23591 

URANIUM ALLOYS 


See also URANIUM BASE ALLOYS 
URANIUM ALLOYS/ELECTRONIC STRUCTURE 
aD studies of actinide systems, 2:22817 (CONF- 
URANIUM ALLOYS/HEAT TREATMENTS 
Manufacture of flat fuel elements with an Al-U alloy core, 2:22476 
URANIUM yt men oy pe ge wag > (CONF. 
Magnetic vere of actinide Laves phases, 2: - 
760956- “ 


) 
URANIUM ALLOYS/MATERIALS TESTING 
Manufacture of flat fuel elements with an AI-U allo oa sae 
eee BASE ALLOYS/PHYSICAL RADIATION EFFECTS 
Seniioton costs eet: Sear sae 
neutron irradiation of adjusted uranium, 2:228 
gens pe me PREPARATION 
resins with uranium for HTGR fuel kernels, 
2:21758 8 (ORN 


5647) 
‘ARBIDES/ELECTRONI iC STRUCTURE 
Band urvcture studies of actinide systems, 2:22817 (CONF- 
URANIUM CARBIDES/PRODUCTION 
Production of fuel kernels for high-temperature reactor fuel 
elements, 2:21764 
COMPLEXES/CRYSTAL STRUCTURE 


complex in the solid state, 2:23063 

URANIUM COMPLEXES/MAGNETIC SUSCEPTIBILITY 
and magnetic properties of 

tetrakis(diethylamido jum(IV), a five-coordinate dimeric 

complex in the solid state, 2:23063 
URANIUM COMPOUNDS/CALCINATION 

Improvements in or relating to calcining reducible compounds 
tent), 2:21719 
COMPOUNDS/CHEMICAL REACTION KINETICS 

Effect of ionic strength on the activation parameters of fast 
electron-transfer a (Reactions of V(II)-Fe(III) and 
tp 2:2306 

URANIUM CO) POUNDS/CRYSTAL cca, 

Crystal and molecular structure of urani' 
hexakis(oxopentafluorotellurate), U(OTe: ‘eFs)s (X-ray diffraction 
studies on), 2:23064 

URANIUM Pp ie penta ps kr STRUCTURE 

Crystal and molecular structure o! 
tesaisoxopentafucrotellrate) UO U(OTe ‘eFs)s (X-ray diffraction 
studies on), 2:23064 

DEPOSITS/EXPLORATION 

Pedro Mountain drilling project, Carbon County, Wyoming, 
2:21705 (GIBX-56(76)) 

—— and mining of uranium-bearing ores in Europe, 


Some problems associated with the analysis of National Uranium 
Resource Evaluation (NURE) data, 2:21712 (LA-UR-76-2066) 
URANIUM DEPOSITS/GEOLOGICAL SURVEYS 
Uranium favorability of Cenozoic sedimentary rocks of the 
Western Snake River Basin, Colorado, 2:21706 (GJBX-57(76)) 
Uranium favorability of the Fort Union and Wasatch formations in 
the Northern Powder River Basin, Wyoming and Montana, 
2:21707 Late yg 
Uranium potential in Precambrian rocks of Minnesota, 2:21708 
(GIBX-62(76)) 
ba mee pe tee ite al 
in the Ralston Creek area 


~ ieee sm iettrson County, “Colorado, 2 2:21692 oo 
ITS/MINERALIZATI 


“Gielen cl ectaltivendiae callibanmeanietenste to 
hematite-pyrite interface in sandstone-type deposits, 2:21700 


URANIUM DEPOSITS/ORIGIN 
Similarity between the uraniferous deposits (Shinkolobwe type) 
Sees SITs Capes Camaate pe a See, Se 
URANIUM DIOXIDE/CHEMICAL PREPARATION 
ements in or ing to calcining reducible compounds 
wm... 2:21719 
t for continuous transformation of UFe into 
(NH U0, Patent 2:21759 
E/NONDESTRUCTIVE ANALYSIS 
Gammay-ray spectrometry for in-line measurements of °U 
enrichment in a nuclear eomiatal fabricating see 2:21761 
URANIUM ~ ay no pe henepnes l 
2: 2189 ee, 


ay tt mee RADIATION EFFECTS 
— of pellet characteristics and irradiation conditions on UO, 
fuel densification, 2:22437 (INIS-mf-3193) 
Fuel pin irradiation test with integrated variation of fuel density: 
FR 2 capsule, test group Sa, 2:22319 (EURFNR-1264) 
Low power, moderate burnup, fast irradiation of (U,Pu)O: fuels, 
series F6 and F8, 2:22280 ( }EAP-14098) 
Mechanics of in-reactor deformation, 2:22950 
OXIDE/SINTERING 


relatively low density oxide fuel for a 
it), 2:22471 


G 
Pore migration related to swelling and fission release in 
nuclear fuels, 2:22460 . = 
URANIUM DIOXIDE/VAPOR PLATING 


- roy of large area NpO2 and UO: deposits, 2:22903 
Ee HEXAFLUORIDE/CRITICAL TEMPERATURE 


tical parameters of hexafluorides for elements of groups VI, 
Ov and VIII, 2:22947 ot Patt 
HEXAFLUORIDE/ELECTRIC en al 
Thermophysical and electrophysical a ee perties of uranium 
hexafluoride at cumpenstane of (1-11) x10° degreeK and 
pressures of 0.1-100 atm, 2:23066 
HEXAFLUORIDE/ELECTRONIC STRUCTURE 
Band structure studies of actinide systems, 2:22817 (CONF- 
760956-2) 
NIUM an ser y= Fah perme SPECTRA 
Infrared intensities: A model for the quantitative prediction of the 
Mopper of SFe ond 's, 2:23434 
URANIUM UORIDE/PRODUCTION 
Conversion of UsOs to UFe, 2:21753 (AED-Conf-75-769-013) 
—— 


Thermophyscal and electrophysical properties of uranium 
uoride at temperatures of (1-11) x10° degreeK and 
of 0.1-100 atm, 2:23066 
ISOTOPES/ELECTROMAGNETIC ISOTOPE 
SEPARATION 
French studies on uranium isotope separation apart from gaseous 
diffusion, 2:21726 
URANIUM ISOTOPES/GAS eo eg el 
Isotope separation in rotating plasmas, 
eaten, = pete dong a uranium plasma, 2:21733 
ened ieee :21745 
oP ASOTOPE RATIO 
"Taotopc asa in irradiated fuel by neutron resonance analysis, 
:21 
URANIUM ISOTOPES/ISOTOPE SEPARATION 
Chemical exchange between UF¢ and UF, ion in anhydrous 
hydrofluoric oad, 2:21727 
Isotope tion using the effect of resonant microwaves on the 
rate of triplet state photochemistry in solids, 2:23038 
Possibility to te isotopes by means of a cylindrical plasma 
column, rotating around its axis, 2:21725 
/ENVIRONMENTAL IMPACT 
STATEMENTS 


Environmental impact statement and supplements numbers. I and 
II, 2:21714 
NIUM MINES/HEALTH HAZARDS 
Uranium hazards stressed by Ham, 2:21716 
URANIUM NITRIDES/MANUFACTURING 
Nitrogen-15 enrichment and its —— use in advanced LMFBR 
mixed-nitride fuels, 2:22292 i. — 5621) 
URANIUM ORES/EXPLORA 
ae mony , and prospecting ~ uraniferous calcretes, 2:21696 
me c yt 1. Providin; — 2:21699 


for uraniferous calcretes, 2:21696 
of waste uranium materials, 2:21721 
/MINING 


and mining of uranium-bearing ores in Europe, 








URANIUM ORES/ORE ENRICHMENT 


Uranium hazards stressed by Ham, 2:21716 
URANIUM ORES/ORE ENRICHMENT 
Uranium ore top pth... :21717 —— 
URANIUM ORES/O 
Nuclear fuel cycle. 1. mites ees 2:21699 
URANIUM ORES/RADIOA LOGGING 
Construction of the KUT test pits (U, Th, K models for 
ew oa logging Soomenk, 2:21704 (GJBX-49(76)) 


See also URANIUM DIOXIDE 
URANIUM OXIDES/X-RAY FLUORESCENCE ANALYSIS 
X-ray fluorescent emission analysis of slurried samples of 
iculate solids: application to thorium and uranium oxides, 
:22996 Pent OP)) 
UM RESERVES 


Nuclear fuel cycle. 1. Providing uranium, 2:21699 
Uranium, plutonium and the growth of nuclear power 1975 to 
2000, 2:21691 
URANIUM RESERVES/EVALUATION 
Uranium reserves, resources, and production, 2: a  naceate 
URANYL COMPLEXES/CHEMICAL PREPARA 
Synthesis and structure of the 1:1 uranyl nitrate = ER 
crown-6 compound, UO2(NOs)2(H2O)2.2H20. 0a 
Noncoordination of uranyl by the crown ether, 2:23062 
URANYL COMPLEXES/CRYSTAL STRUCTURE 
Synthesis and structure of the 1:1 uranyl nitrate tetrahydrate-18- 
crown-6 compound, UO2(NO3)2(H2O)2.2H20.(18-crown-6). 
Noncoordination of uranyl by the crown ether, 2:23062 
URANYL FLUORIDES/CRITICALITY 
Investigation of the solid angle method applied to reflected cubic 
arrays (Highly enriched UO2F2 and UO.(NOs),), 2:23088 
(ORNL/CSD/TM-13) 
URANYL NITRATES/CHEMICAL REACTIONS 
Synthesis and structure of the 1:1 uranyl nitrate tetrahydrate-18- 
crown-6 compound, UO2(NOs)2(H2O)2.2H20.(18-crown-6). 
Noncoordination of uranyl by the crown ether, 2:23062 
URANYL NITRATES/CRITICALITY 
Investigation of the solid an, ngle method applied to reflected cubic 
arrays (Highly enriched UO.F: and UOs(NOs)), 2:23088 
(ORNL/CSD/TM-13) 
URBAN AREAS/AIR QUALITY 
Experiment to judge the city climate of peony Poa 
dissemination of Co al lichens, 2:23287 (O NIE 4254) 
URBAN AREAS/ECOLOG 
Experiment to judge the in climate of Hambur eg eens ig the 
dissemination of epiphytic lichens, 2: = wl (ORNL-tr-4254) 
URBAN AREAS/POWER TRAN TRANSMISSIO: 
Optimum electric power distribution system Al new residential 
areas, 2:22149 (ERDA-tr-228) 
Pano a transformer network for a large city, 2:22148 (ERDA- 
tr- 
URBAN AREAS/TRANSPORTATION SYSTEMS 
Challenge of short-distance transportation systems, 2:22719 
US ERDA 
See also IDAHO NATIONAL ENGINEERING 
LABORATORY 
US ERDA/BIBLIOGRAPHIES 
ERDA headquarters reports: December 1976 (Cumulative 
record), 2:23856 (ERDA- 76-4(12-76)) 
US ERDA/PUBLIC RELATIONS 
—_ representation plan: energy and natural resources, 


US ERDA/RADIOACTIVE WASTE MANAGEMENT 
Management of commercially- — radioactive wastes: 
preparation of environmen t statement, 2:21866 
Requirements and schedule for vial le solutions (Outline of 
SeDOL) research and Recasen program), 2:21802 (CONF- 
US ERDA/RESEARCH PROGRAMS 
Development of economical solar batteries in the USA, 2:21996 
ERDA projects on biomass conversion, 2:21953 
Highway vehicle systems contractors coordination meeting, Ann 
Arbor, Michigan, May 4-6, 1976. Tenth summary report (Forty- 
six presentations), 2:22754 (ERDA-76-136) 
Keynote speech (ERDA advanced automotive research 
programs), 2:22755 (ERDA-76-136) 
National program for solar heating and cooling of buildings. 
Project data summaries. Vol. II. Demonstration support, 
an :22019 ORDA tect oea 
erview (ERDA heat engine research programs), 2:22778 
(ERDA-76-136) . 
Rankine program review, 2:22780 (ERDA-76-136) 
Solar energy: a $10 billion industry by the year 2000, 2:22678 
US FEA/GOVERNMENT POLICIES 
Federal Energy Agency role in highway vehicle fuel economy 
conservation, 2:22756 (ERDA-76-136) 
US NRC/REGULATIONS 
Exposure of individuals to concentrations of radioactive materials 
in air in restricted areas, 2:23607 
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Nuclear waste 
NRC), 2:21800 ( 
US ORGANIZATIONS 
See also ee PROTECTION AGENCY 


US ERDA 
US FEA 
US NRC 
US ORGANIZATIONS/RECOMMENDATIONS 
a urges abolishment of all regulatory commissions, 


USA 
See also ALASKA 
APPALACHIA 
CALIFORNIA 
COLORADO 
DELAWARE 


tting on with the job (Role of US 
INF 760701.) 


MICHIGAN 
MINNESOTA 
MONTANA 

NEW JERSEY 
NEW MEXICO 
NORTH CAROLINA 
OREGON 
PENNSYLVANIA 
TENNESSEE 


UTAH 
VIRGINIA 
WEST VIRGINIA 
WYOMING 
USA/COAL GASIFICATION 
Advanced gasification technologies, 2:21543 
USA/COAL VES 
Technology and use of low-rank coals in the U.S.A. (Particularly 
power generation usage), 2:21566 (CONF-760495-1) 
US QUAKES 


Estimates of the epicentral ground motion in the central and 
eastern United States, 2:23416 (UCRL-78369) 
wet hone min New E glan 632 (BNL-50580) 
uanieeel aoe in New England, 2:22632 . 


vst Noche’ coma gas to the Northeast, 2:21677 (BNL- 


USA/FOSSIL FUELS 
Net energy analysis: an energy balance study of fossil fuel 

resources, 2:22602 (NP-21228) 

USA/GEOCHEMICAL SURVEYS 

Hydrogeochemical and stream and sediment sn tcmon of the 
National Uranium Resource Evaluation Ae or a 
report, July-September 1976, 2:21711 (LA PR) 

Hydrogeochemical and stream-sediment survey of the har nega 
Uranium Resource Evaluation (NURE) pro; Picks Sepeees 
United States. Quarterly progress report, J uni 1976, 
2:21713 (UCID-1691 1-76-3) 

National Uranium Resource Evaluation Program (NURE): 
hydrogeochemical and stream sediment reconnaissance in the 
eastern United States, 2:21701 (DP-MS-75-114) 

National Uranium Resource Evaluation program. 
Hydrogeochemical and stream sediment reconnaissance 

rogram in central United States. FY 1976, July 1, 1976- 
tember 30, 1976 (National -_ Resource Evaluation 


5 221710 (SUR. 
USA/G GEOTHERMAL RESO URCES 


——— for uacuama as os 2:22079 (NSF/RA- 


7 ) 

USA/GOVERNMENT POLICIES 

Uranium enrichment in the United States, 2:21740 
USA/INTERNATIONAL COOPERATION 

United States-OPEC relations. Selected materials pi nf the 
Congressional Research Service at the request of 
Jackson, Chairman, Committee on Interior and Insular ae adie, 
United States Senate, pursuant to S. Res. 45, a national fuels and 
ener, a study, 2:22641 
US WASTE MANAGEMENT 

Role of nuclear energy and the importance of radioactive waste 


ment, 2:21794 (CONF-7 1-) 
USA/THERMAL WA WATERS 
Atmospheric and radiogenic noble gases in thermal waters: their 
potential — to prospecting and steam production 
studies, 2:2207 
THER 
heric variability on energy utilization and 


conservation (Space heating energy modeling; Program 
HEATLOAD), 2:22698 (COO-1340-52) 
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USSR 
See also UKRAINIAN SSR 
USSR/COAL INDUSTRY 
Coal mining industry of the USSR in 1975, 2:21601 
Technical progress in the coal industry of the Soviet Union in the 
ninth five-year plan period, 2:21575 
USSR/COAL 
= —- of layout of highly efficient surfaces of coal mines, 
USSR/COAL MINING 
= the struggle for scientific and technical progress, 
Results of the ninth five-year plan period in the field of coal 
machine-building, 2:21578 
USSR/SURFACE IG 
Results of the ninth five-year plan period in the field of strip coal 


USSR/THERMAL WATERS 


Helium isotopic geochemistry in thermal waters of the Kuril 
Islands an Kamchatka, 2:22067 
UTAH/COAL DEPOSITS 
Geologic map and coal and oil resources of the Canaan Creek 
Quadrangle, Garfield County, Utah, 2:21568 
UTAH/NA GAS DEPOSITS 
Geologic map and coal and oil resources of the Canaan Creek 
Quadrangle, Garfield County, Utah, 2:21568 
UTAH/P. OLEUM DEPOSITS 
Geologic map and coal and oil resources of the Canaan Creek 
Quadrangle, Garfield County, Utah, 2:21568 
UWMAK DEVICES 
(University of Wisconsin Tokamak.) 
UWMAK DEVICES/DESIGN 
Bianket and shield designs for UWMAK I, II, and III, 2:23750 
(ERDA-76/117/2) 
UWMAK DEVICES/SHIELDING 
Blanket and shield designs for UWMAK I, II, and III, 2:23750 
(ERDA-76/117/2) 


Vv 


VALVES 
Live steam shut-off device for pressurized water reactors (PWR) 
(Patent), 2:22201 
Present situation and recent trend of nuclear valves, 2:22415 
VANAD) 
Spectral emissivities of molten refracto fee metals A = OSH), 2:22873 
VANADIUM/X-RAY FLUORESCEN' 
Advantages of x-ray fluorescence analysis a oe _ or in 
silicate rocks, 2:22992 
VANADIUM 51 TARGET/DEUTERON REACTIONS 
Normalization of the = reaction, 2:23552 
VANADIUM 51 TARGET/PROTON REACTIONS 
Production of nuclides with 43 < or = A < or = 51 in the 
— —- GeV protons with V, Ag, In, Pb, and U 
VANADIUM BASE ALLOYS/ELECTRONIC SPECIFIC HEAT 
Effect of electron-electron and electron-phonon interaction 
parameters on the superconducting transition tem; in 
vanadium-based alloys with A15 structure, 2:228 
VANADIUM BASE ALLOYS/PHYSICAL RADIATION 


Radiation-enhanced ipitation in a V-10 wt % Ti alloy, 2:22889 
(CONF-760935-51 ; 
VANADIUM BASE ALLOYS/THERMOELECTRIC 
PROPERTIES 
Influence of rhenium on the thermoelec' el 
vanadium (0.5 to 12% Re, 300 to (noon h 2875 2:22875 
VANADIUM BASE ALLOYS/TRANSITI 
Effect of electron-electron and amc ocr orem — 
ucting transition temperature in 
with A15 structure, 2:22870 
/ CHEMICAL REACTION 


KINETICS 
Effect of ionic strength on the activation parameters of fast 


electron-transfer reactions (Reactions of V(II)-Fe(III) and 
U(ID-Fe(IID), 2:23065 

VAPOR pene einem a § TRANSFER 

tion of gas-steam-mixtures by condensation in a vertical 

tube at high Reynold-numbers, 2 93025 

i I et concepts and applications, 2:22802 (SAND-76-5459) 

on “ app! - 
VAPOR 'ARATORS 


See also STEAM SEPARATORS 
VAPOR SEPARATORS/DESIGN 
Aerodynamic design of cooling tower drift eliminators, 2:22100 


VOLTAIC CELLS 


VAPOR SEPARATORS/SCRUBBERS 
Foocstt for the separation and recovery of particles of 
um from gas streams, 2:21644 
Vv R SEPARAT RS/VAPOR CONDENSATION 
Separation of gas-steam-mixtures by condensation in a vertical 
tube at high Reynold-numbers, 2:23025 
tae genet ere om SURVEYS 


r-dominated fields for 
wre exploration, 222009 — 2: by 


gth of selected adheat adhesives (epoxy, varnish, 


"Lap sheer 
ih oth in i 
: He clo 2 headin :22 


DISEASES/DIAGNOSTIC TECHNIQUES 
onary disease, 2:23358 (UCLA-12-1087) 
neoest «Reset ung imaging» oui, 2:23360 (UCLA-12-1094) 


“ieee with spin-one.) 
Anomalous ep events in e* e~ annihilation and heavy vector 
mesons (Cross sections, spin yore | 2:2349 
cf et 
e new particles: oe applications, 2:23520 
(FERMILAB-Conf-76/72-THY) - 
VECTOR MESONS/MASS FORMULAE 
SU(4) breaking and the new particles: some applications, 2:23520 
RMILAB-Conf-76/72- 
VECTOR MESONS/WAVE FUNCTIONS 
On the structure of the wave functions of mesons considered as 
bound states of relativistic quarks, 2:23507 
VEGETATION 


D 
See also DUAL RESONANCE MODEL 
VENEZIANO MODEL/COUPLING 
Nature of dynamical suppressions in the generalized Veneziano 
model, 2:23502 
VENTILATION/LEGISLATION 
Development of the air conditioning eT in conventional 
and mechanized gallery excavations, 2:21580 
VERTICAL AXIS INES 
Tilting at windmills (History of windmills), 2:22093 
Wind turbine (Patent), 2:22096 
VERTICAL AXIS TURBINES/AERODYNAMICS 
Aerodynamic performance theory for the NRC vertical-axis wind 
turbine, 2:22095 (N-76-16618) 


ELS 
See CONTAINERS 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VETERINARY MEDICINE/DATA COMPILATION 
Probe activities. Annual report, July 1, a 30, 1976 
(Veterinary medicine), 2:23370 (L.A-6620-P 
VETERINARY MEDICINE/DIAGNOSTIC TECHNIQUES 
Probe activities. Annual report, July 1, 1975-June 30, 1976 
(Veteri medicine), cds 0 -A6620-PR 
VINYL MONOMERS/VIBRATIONAL STA 
Nonequilibrium Shtsedhenieal reactons induced by lasers. 


gress rt, 2:23052 (MIT-2793-5) 
VIRGINIA/GEOLOGI C Fissures 
Remote y: Western Virginia and southeastern 


sensing fracture stud 
Kentucky, 2:21659 (MERC/SP-16/2) 
AL PARTICLES/PAIR PRODUCTION 
Polarizabilities of nucleons, 2:23468 
VIRUSES 
See also BACTERIOPHAGES 
INFLUENZA VIRUSES 
VIRUSES/BIOLOGICAL RADIATION EFFECTS 
Gamma radiation and virus multiplication: interferon production 
in the early growth cycle of sindbis virus in chick embryo 
monolayers, 2:23380 (TID-27276) 
VIRUSES/INFECTIVITY 
Gamma radiation and virus multiplication: interferon production 
in the early growth cycle of sindbis virus in chick embryo 
monolayers, 2:23380 (TID-27276) 
Induction of endogenic virus, type C, by 5-iododeoxyuri 
increase of this induction by polycyclic tend 2: i410 
(ORNL-tr-4283) 
VITAMIN B-12/CHEMICAL BONDS 


Research in nuclear chemistry. Annual September 
15, 1975-December 31, 1976, 2:23580 (COO-3 24.16) 
VITAMIN C 


See ASCORBIC ACID 

VITAMIN E/RADIOSENSITIVITY EFFECTS 
Photosensitization of human diploid cell cultures by intracellular 

flavins and protection by antioxidants, 2:23377 
VITRIFICATION/EQUIPMENT 

Fixation of radioactive waste in glass, 2:21815 (BNWL-SA-5895) 
VOLTAIC CELLS 

See ELECTRIC BATTERIES 








VRAIN REACTOR/REACTOR OPERATION 


VRAIN REACTOR/REACTOR OPERATION 
Fort St. Vrain surveillance and testing program. Quarterly 
gress report for the period ending September 30, 1976, 
Ba? | (GA-A-14154) 
REA EENERATORS 


CTOR/STEAM G 
HTGER steam generators, 2:22243 


Ww 


WAGON WHEEL EVENT/ENVIRONMENTAL EFFECTS 
Ecological considerations for Project Wagon Wheel and hydraulic 
fracturing 8 er Phase 1) Annual summary for 1975 and 
roject completion report, wWw-4 
WAGR REA\ REACTOR/FUEL PINS 


Model for fission gas behaviour in U0, fuel for the advanced gas 
reactor and steam-generating heavy water reactor, 2:22229 
ies of oxide fuel in WAGR, 2:22234 

W. ENGINES/DESIGN 

= 7 on rotary stratified charge engine, 2:22777 (ERDA- 

1 

WANKEL ENGINES/EXHAUST GASES 

— _ rt on rotary stratified charge engine, 2:22777 (ERDA- 
WANKEL ENGINES/FUEL CONSUMPTION 

rt on rotary stratified charge engine, 2:22777 (ERDA- 


AL 
See also MARINE DISPOSAL 
RADIOACTIVE WASTE DISPOSAL 
SANITARY LANDFILLS 
STACK DISPOSAL 
WASTE DISPOSAL/HYBRID REACTORS 
Tokamak actinide burner design pet, 2:23739 (CONF-760733-) 
WASTE DISPOSAL/TOKAMAK E REACTORS 
Tokamak actinide burner denign study, 2:23739 (CONF-760733-) 
WASTE HEAT/HEAT RECO 
Method of heat recovery in slaughterhouses, 2:22734 
Opti the supply of wom in dairies, 2:22732 
Recuperative heat exchanger for heat recovery in ventilation 
plants (Patent), 2:22729 
= = -y of waste heat from refrigerating units in a butchery, 
Waste heat utilization in a 2:22731 
WASTE HEAT/RECO 
Ice engineering — a pump energy system (Arm 
es * Engineers Ice Engineering Facility, Hanover, 
WASTE HEAT/USES 
Device for converting caloric into mechanical energy, 2:21934 
Economics and operating characteristics of a MSF, Cc 
hybrid unit, 2:22141 
Fast neutron reactors, 2:22317 (ERDA-tr-248) 
Operating he aged with heat recovery in a Hamburg 
supermarket, 2:22 
Potential use of “nose ae reject heat in commercial 
uaculture, 2:22728 (ORNL/TM- coer 
WASTE PR PROCESSING PLANTS/D 


ages Commest solid waste system as designed 
ted by So.R.A.In./Cecchini Italy, 2:21970 
WAS PROCESSING PLANTS/NET ENERGY 
Dynamics of recycling, 2:21973 
WASTE eee PLANTS/PERFORMANCE 
er jue of rec , 2:21973 
roblems o sol ‘waste reclamation, 2:23162 
WAST SOLUTIONS 
See LIQUID WASTES 
WATER 
See also FEEDWATER 
GROUND WATER 
HEAVY WATER 
SEAWATER 
SURFACE WATERS 
WATER/ACTIVATION ANALYSIS 
— reactor activation facility at SRL, 2:22959 (DP-MS-76- 


) 
Sampling problems and the determination of mercury in surface 
water, seawater, and air (Neutrons), 2:22963 
bao ten irs So aes KINETICS ‘ 
liminary kinetics -temperature reaction of chlorine and 
steam, 2:23016 (IS-T-717) 
WATER/CORROSIVE EFFECTS 
Program to ont materials ee a ote nates eee 
conditions “ry 4 in equipment for the gasification of coal 
and other so! Quarterly progress report, April 1, 1976- 
June 30, 1976 2:21535 (FE-1784-18) a 
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Survey of in-reactor zirconium allo | corrosion (Mechanisms, in- 


water chemistry), 2:22878 sae — 
WATER/DIELECTRIC PR PRO 
Water as dielectric in ca aataeie impulse devices, 2:23161 


CRL-Trans-11185 
WATER/ELECTROLYSIS 
= in the electrochemistry of aqueous solutions, 
WATER/MERCURY 
Sampling problems and the determination of mercury in surface 
water, pee — air (Neutrons), 2:22963 
WATER/RADIOLY: 
Survey of i te aon . ee alloy corrosion (Mechanisms, in- 
water ae 2:22878 (AERE- R-8184) 
WATER/THERMODYNAMIC PROPERTIES 
WASP2: a FORTRAN-IV computer nt for calculating 
water properties used in reactor safety (LWBR 


wantexeiopmen ment program), 2:2 2:22561 soi WAPD-TA aed _ 


See LWGR TYPE REA CTORS 
WATER COOLED REACTORS 
See also ACPR REACTOR 
BWR TYPE REACTORS 
LWGR TYPE REACTORS 
ORR REACTOR 
POOL TYPE REACTORS 
PWR TYPE REACTORS 
SGHWR REACTOR 
WATER COOLED REACTORS/EXCURSIONS 
Steam void behavior during a postulated nuclear excursion in a 
water-moderated reactor pads , 2:22538 (DP-MS-76-35) 
WATER COOLED REACTORS/FAILED ELEMENT 
MONITORS 
Method for failed element detection in a reactor fuel element 
(Patent), 2:22477 
WATER COOLED REACTORS/FUEL CYCLE 
leach fuel bundle residues densification by melting, 2:21768 
mM. 'L-2132) 
Danae of oy “a cycle and nature of the wastes, 2:21803 
(CONF-7607 


LWR fuel pate program. Quarterly progress report, July- 
me wre Fs} ea (BNWL-2060-3) aes 
uclear ‘or light water reactors. lems prospects, 
m.. 22353 aes -3150) i” - 
international symposium on the management of 
te the LWR fuel cycle, ver, Colorado, July 11-16, 
Rice _ 2:21793 (CONF-760701-) 
ns of wastes to be generated, 2:21804 (CONF-760701- 
WAT R COOLED REACTORS/FUEL F. 
No) fuel failures, their causes and remedies, 2:22440 (INIS-mf- 
WATER COOLED REACTORS/FUEL POOLS 
Ned for fuel assemblies for watercooled power reactors, 
WATER COOLED REACTORS/HEAT TRANSFER 
Heat transfer in the post-dryout regime, 2:22568 
WATER COOLED REACTORS/PLUTONIUM RECYCLE 
Use of mixed uranium-plutonium oxide fuels in light-water nuclear 
wer reactors, 2:22337 
WA COOLED REACTORS/RADIOACTIVE WASTE 
eee nee od oa a me 
of the international symposium on the management of 
Basen m the LWR fuel cycle, ver, Colorado, July 11-16, 
1976, 2:21793 (CONF-760701-) 
WATER COOLED REACTORS/REACTOR KINETICS 
Efficient coarse mesh rebalancing method for nodal codes, 2:22376 
WATER COOLED REACTORS/RECOMBINERS 
H and heat-retainin, aa > for reactor (Patent), 2:22400 
WATER MODERATED 
See also ACPR REACTOR 
BWR TYPE REACTORS 
ORR REACTOR 
POOL TYPE REACTORS 
PWR TYPE REACTORS 
WATER MODERATED REACTORS/EXCURSIONS 
Steam void behavior during a postulated nuclear excursion in a 
water-moderated reactor mockup, 2:22538 (DP-MS.7635) 
WATER MODERATED REA RS/NUCLEAR FUEL 
CONVERSION 
Method for combination and exchange of multi-layer 2-region 
uranium-thorium nuclear fuel system for water moderated 
reactors (Patent), 2:22295 
WATER POLLUTION/DROPLETS 
Behaviour of crude oil under fresh-water ice, 2:21646 
WATER POLLUTION/POLLUTION LAWS 
nous. of - or ner ee and institutions for control of 


rt, 2:23312 os” 
WATER R ;RVOIRS/ST iS /STATISTI TISTICAL MODELS 


Hydrological forecastings for optimal operations of cooperating 
reservoirs, 2:23299 





WATER SOLUTIONS 
See espe - UTIONS 
WAVE EQUATION 
Pierce ondeeiiies of the Petiau-Duffin-Kemmer eq 
with interactions (Sakata-Taketani method), 2:23623 
WAVE EQUATIONS/FIELD THEORIES 
Bhabha first-order wave equations. VII. Summary and 
conclusions, 2:23534 
WAVE EQUATIONS/FOLDY-WOUTHUYSEN TRANSFORM 
Bhabha first-order wave equations. VI. Exact, closed-form, Foldy- 
Wouthuysen transformations and solutions, 2:23533 
Foldy-Wouthuysen transformations in an indefinite-metric space. 
III. Relation to Lorentz transformations for first-order wave 
uations and the Poincare generators, 2:23620 
Foldy-Wouthuysen transformations in an indefinite-metric space. 
IV. Exact, closed-form expressions for first-order wave 
uations, 2:23621 
WA UIDES 
Hollow beam-plasma wav: 
WEAK INTERACTIONS/S 
Calculation of the fine structure constant a in a model for 
—- us breakdown of strong interaction symmetry 
tstrap model, ae cuts dynamical S-matrix theory), 


¢ 23500 (RL-76-125/A) 
NEUTRAL /SPACE-TIME 
Elastic neutrino-proton scattering (Differential cross sections, 
polarization helicity), 2:23498 
WEATHER/FOREC. NG 
Time-dependent lateral boundary scheme for limited-area 
rimitive equation models, 2:23886 
ERG IN MODEL/INTERMEDIATE VECTOR 
BOSONS 
my and quadrupole moments of the W boson, 2:23495 
ED JO /CRACKS 


Experiences in welding the outer sealing skin of weather resistant 
steel of a reactor containment, 2:22805 
WELDED JOINTS/FAILURES 
Examination of a failed transition weld joint and the associated 
base metals (From coal-fired boiler 17 years), 2:22837 
(ORNL-5223) 
WELDED JOINTS/FRACTURE PROPERTIES 
Fracture toughness of narrow-gap welded joints in the nuclear 
pressure vessel steel 22 NiMoCr 37, 2:22841 
New experimental method on brittle fracture pore arrest 
characteristics of welded steel plate, 2:2284. 
WELDED JOINTS/ULTRASONIC TESTING 
Experience with ultrasonic inspection of thin-wall welds in fuel 
channels for boiling water reactors, 2:22185 
WELDING FLUXES. D 
Mild steel electrodes and fluxes for submerged arc welding 
(ASME SFA-5.17 with additional requirements), 2:22206 
(RDT-M-1-17T(Rev.)(10-76)) 
WELDING RODS/STANDARDS 
Mild steel electrodes and fluxes for submerged arc welding 
(ASME SFA-5.17 with additional requirements), 2:22206 
(RDT-M-1-17T(Rev.)(10-76)) 


See WELDED JOINTS 
WELL LOGGING/RECORDING SYSTEMS 
Methods and a: — for recording well logging measurements 
(Patent), 2:23245 
STIMULA 


See also HYDRAULIC FRACTURING 
WELL STIMULATION/HYDRAULIC FRACTURING 
Effect of in situ stress on induced fractures, 2:21631 (MERC/SP- 
76/2) 
Phase I report, 2:21672 (BERC-0033-2) 
Pinedal — > unit MHF experiments. Final report, 2:21673 (BERC/RI- 
Rio Blanco massive hydraulic fracture: project definition, 2:21675 
(TID-27210) 
Rio Blanco massive hydraulic fracture. Phase Il. Organization, 
2:21676 (TID-27216) 
WEST VIRGINIA/NATURAL GAS DEPOSITS 
Geology, reserves, and production characteristics of the Devonian 
shale in southwestern West Virginia, 2:21658 MERC/SP-16/2) 
— y and oil and gas occurrence in the Devonian shales: 
northern West Virginia, 2:21666 (MERC/SP-76/2) 
WEYL UNIFIED THEORY/CONFORMAL INVARIANCE 
Broken Weyl symmetry (Gauge model, coupling, Higgs field), 
2:23530 (COO-3285-29) 
WEYL UNIFIED THEORY/SYMMETRY BREAKING 
Broken Weyl symmetry (Gauge model, coupling, Higgs field), 
2:23530 (COO-3285-29) 
IHELL-1 REACTO 
See WR-1 REACTOR 
WIDE GAP SPARK CHAMBERS/DATA PROCESSING 
Experiment 2-B data processing system (Fermilab), 2:23215 (ORO- 


ide as a slow-wave system, 2:23699 
Y BREAKING 


WYOMING/URANIUM DEPOSITS 


WIGHTMAN FIELD THEORY/ELECTRIC CHARGES 
ey of charges and liting in relativistic a uantum field 
poy theory (Null plane integrals, Goldstone bosons), 2:23531 (ORO- 
WIGHTMAN FIELD THEORY/MASS 
Existence of charges and mag in relativistic quantum field 
ot A ee integrals, Goldstone bosons), 2:23531 (ORO- 
WILD ANIMALS/ECOLOGY 
Need for broad-based studies of natural populations of small 
mammals, 2:23284 (CONF-760580-1) 
WIND/MONITORING 
Study of Alaskan wind power and its oes applications. Final 
rt, 1 May 1974-30 January 197: SF/RANN/ 
AER-74-00239/F R-76/1) 
Wind ——— studies: regional wind energ: 


w ——— a aor rT 1976{ 


W Application of ot 

pplication of satellite image analysis to 

studies of dust storm aerosol, 2: eee UCR T8685) 
POWER/FEASIBILITY STU 


Energy sources for tomorrow, 2: 2680 CE (ERDA-tr-226) 
WIND POWER/PLANNING 
Analysis of energy usage on Long Island from 1975 to 1995: the 
opportunities to reduce peak electrical demands and ouey 
consumption by energy conservation, solar ener; 


wail tien nracane total —— byt 2:22633 Pats 


Energy sources for tomorrow, 2:22680 uate asta 
WIND POWER PLANTS/ECONOMI 
Study of Alaskan wind power and io ible applications. Final 
rt, 1 May 1974-30 January 1976, 2:22090 (NSF/RANN/ 
SE/AER-74-00239/FR-76/1) 
WIND POWER PLANTS/ENVIRONMENTAL EFFECTS 
Evaluation of the potential environmental effects of wind 
system development, 2:22092 © ert. tirade 1) 
WIND POWER PLANTS/PER 
Study of Alaskan wind power its ad lications. Final 
rt, 1 May 1974-30 January 1976, 2:22090 (NSF/RANN/ 
SE/AER-74-00239/FR-76/1) 
TUNNELS 


WIND 
Preliminary analysis and feasibility study on high speed turbulence 
wlifeeen 2:23073 (UCID-17291) 
TURBINES 


See also VERTICAL AXIS TURBINES 
Tilting at windmills (History of windmills), 2:22093 
WIND BINES, C GENERATORS 
a for utilization of wind energy, particularly for heating 
ids (Patent), 2:22094 
WIND TURBINES/FORECASTING 
Inexhaustible resources, 2:22675 
WIND TURBINES/TECHNOLOGY ASSESSMENT 
Inexhaustible resources, 2:22675 
WINDOWS/HEAT TRANSFER 
Significance of sun radiation and the heat storage capacity on 
7 consumption of heating installations in domestic 
bui 


2:22030 
WINDSCA 


measurements. 
waii), 2: 22091 


ADV. GAS-COOLED REACTOR 
See WAGR REACTOR 
WINKLER PROCESS/COMPARATIVE EVALUATIONS 
wean teal eae technologies, 2:21541 


b nen and forestry wastes: Workshop No. 2, 2:21999 
Wabi WASTES/COMBUSTION ag? TIES 
Potential of wood residue for energy, 2:21967 

WOOD WASTES/INVENTORIES 

Corp, Gocetry. and manure residues: an energy resource, 2:22739 


wo 
See PERSONNEL 
WORKING FLUIDS/PHYSICAL PROPERTIES 
Selecting refrigerant-absorbent fluid systems for solar energy 
utilization, 2:22015 (CONF-760236-1) 
WR-1 REACTOR/REACTOR PROTECTION SYSTEMS 
Fault tree analysis of WR-1, 2:22567 
WWER TYPE CTORS/FUEL ELEMENTS 
Application of two-dimensional burnup computer codes to the 
tion of nuclear power plants, 2:22192 Y HZ-WK-74-48) 
WYOMING/COAL DEPOSITS 


"Geologic we en coal resources of the Ranchester Quadrangle, 
— unty, Wyoming, and Big Horn County, Montana, 


2:2 
WYOMING /DRILL CORES 
Pedro Mountain drilling project, Carbon County, Wyoming, 
2:21705 (GJBX-56(76)) 
WYOMING/URANIUM DEPOSITS 
Uranium favorability of the Fort Union and Wasatch formations in 
the Northern Powder River Basin, Wyoming and Montana, 
2:21707 (GJBX-58(76)) 








WYOMING/WELL LOGGING 


WYOMING/WELL LOGGING 
Pedro Mountain drilling project, Carbon County, Wyoming, 
2:21705 (GJBX-56(76)) 
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2X DEVICES/NEUTRAL ATOM BEAM INJECTION 
Neutral beam injection into mirror machines, 2:23640 (UCRL- 
78217) 
2X DEVICES/PLASMA SHEATH 
Plasma wall charge-exchange interactions in the 2XIIB magnetic 
mirror experiment, 2:23671 (UCRL-78741) 
XENON/ELECTRON-ATOM COLLISIONS 
Electronic energy transfer in argon-xenon mixtures excited by 
electron bombardment, 2:23447 
XENON/ISOELECTRONIC ATOMS 
Photoionization of positive ions: Outer p subshells of the noble-gas 
isoelectronic sequence, 2:23424 
XENON/PHOTOIONIZATION 
Multiconfiguration Hartree-Fock calculation of photoionization 
cross sections of the rare gases, 2:23432 
Photoionization of positive ions: Outer p subshells of the noble-gas 
isoelectronic sequence, 2:23424 
XENON/PION PLUS REACTIONS 
Coherent charge exchange of 7ri mesons on xenon nuclei at 2.9 
GeV/c, 2:23574 
XENON 116 
Decay of the delayed proton emitters }*1Ba, '®Ba, and 1®Cs, 
2:23568 
XENON 133/DIFFUSION 
Diffusion of fission products in thorium me 2:21763 
XENON 133/FISSION PRODUCT 
Treatment and separation of the radioactive fission products 
tritium, noble gases, and iodine in nuclear fuel reprocessing 
plants, 2:21773 (Juel-1223) 
XENON 136 REACTIONS/DEEP INELASTIC SCATTERING 
Energy, angular and charge distributions for deeply inelastic 
scattering of Xe by Ta and Pb, 2:23585 
XENON COMPOUNDS/CRYSTAL STRUCTURE 
Crystal and molecular structure of xenon 
bis(oxopentafluoroselenate(VI)), Xe(OSeFs)e (X-ray diffraction 
studies), 2:23034 
XENON COMPOUNDS/MOLECULAR STRUCTURE 
Crystal and molecular structure of xenon 
bis(oxopentafluoroselenate(VI)), Xe(OSeFs)2 (X-ray diffraction 
studies), 2:23034 
XENON IONS/ION-ATOM COLLISIONS 
Total charge-transfer cross sections for H*, He *, Hs * He*, N*, 
Nz *, Ne*, Ar*, Kr*, and Xe* incident on Cs (30 to 160 KeV 
capture, breakup), 2:23439 
ION OSCILLATIONS 


(Effects of fission-product xenon levels on reactor operation.) 
Space dependent slow power transients in high-temperature 
pebble-bed reactors, 2:22239 
X-RAY DIFFRACTION/AUTOMATION 
Computer automated x-ray diffraction system using CAMAC 
interfacing, 2:22994 (ARH-SA-277) 
X-RAY EQUIPMENT 
See also X-RAY TUBES 
X-RAY EQUIPMENT/PERFORMANCE 
X-ray instrumentation in the LLL Laser-Fusion Program, 2:23656 
(UCRL-78084 
X-RAY FLUORESCENCE ANALYSIS 
X-ray fluorescent emission analysis of slurried samples of 
particulate solids: application to thorium and uranium oxides, 
2:22996 (MLM-2364(OP)) 
X-RAY FLUORESCENCE ANALYSIS/SENSITIVITY 
Improved detection limits in energy dispersive x-ray fluorescence 
analysis, using polarized x rays, 2:22989 (UCRL-78063(Rev.1)) 
X-RAY RADIOGRAPHY/DATA ANALYSIS 
Feature extraction through least squares fit to a simple model, 
2:22481 (LA-UR-76-1899) 
X-RAY SPECTRA/MEASURING METHODS 
Instrumentation for measuring soft x-rays from laser produced 
plasmas, 2:23824 (UCRL-77994) 
X-RAY SPECTROMETERS/PERFORMANCE 
Instrumentation for measuring soft x-rays from laser produced 
plasmas, 2:23824 (UCRL-77994) 
X-RAY TUBES/FOCUSING 
Field characteristics of geometric unsharpness due to the x-ray 
tube focal spot, 2:23608 
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Y*RESONANCES/DECAY 
Charmed-baryon interpretation of Lambda-barzp tp fi and 


Lambda-bar7p ¢p ti t/sup plus-or-minus/ 2:23499 
Y*RESONANCES, QUANTUM N NUMBERS” 
pce ey ab interpretation of Lambda-bar7p fp ti and 
tp tit/su Aopen A peaks, 2:23499 
YANG-MILLS 1 JORY/CA E INVARIANCE 
Quantum field theory about a oo Mills pseudoparticle, 2:23537 
YANG-MILLS THEORY/GOLDSTONE BOSONS 
Patterns of symmetry breaking in a gauge-theory model (SU(2) x 
6(1) model), 2:23538 
YANG-MILLS THEORY/OSCILLATIONS 
Quantum field theory about a Yang-Mills pseudo 
YANG-MILLS THEORY/SYMMETRY B 
Patterns of symmetry breaking in a gauge-theory model (SU(2) x 
6(1) model), 2:23538 
/ GENETIC 


icle, 2:23537 


CONTROL 
ameoan of codon-anticodon complex of yeast phenylalanine 
tRNA: kinetic studies by a fluorescence temperature jump 
method, 2:23345 (LBL-5539) 
YELLOWSTONE NATIONAL PARK/CONVECTION 
Convective heat flow in Yellowstone National Park (4.02 x 10'¢ 
cal/yr total heat discharge), 2:22063 
YJRESONANCES 
See also SIGMA-1385 RESONANCES 
IUM/MASS SPECTROSCOPY 


Rare earth element analysis by isotope dilution, 2:22998 
YTTERBIUM NITRATES/SOLUTION HEAT 
Heats of dilution of some aqueous rare earth electrolyte solutions 
at 25°C. 2. Rare earth nitrates (From dilute solutions to 
saturation), 2:23027 
YTTERBIUM NITRATES/THERMODYNAMIC PROPERTIES 
Heats of dilution of some aqueous rare earth electrolyte solutions 
at 25°C. 2. Rare earth nitrates (From dilute solutions to 
saturation), 2:23027 
YTTRIUM/X-RAY FLUORESCENCE ANALYSIS 
Advantages of x-ray fluorescence analysis for trace elements in 
silicate rocks, 2:22992 
YTTRIUM 89 TARGET/PROTON REACTIONS 
Investigation of E2 and E3 radiation above the giant dipole 
resonance in © Y(p, yX)®Zr, 2:23566 
YTTRIUM 90/INTERNAL IRRADIATION 
Metabolic and improved organ scan studies. IV. Dosimetry for 
metabolic isotopes in animals and man, 2:23353 (COO-3521-6) 
ALLOYS/SPIN WAVES 
Spin wave dispersion in Tb-Y alloys, 2:22859 (CONF-760601-P2) 
YTTRIUM OXIDES/CATALYTIC EFFECTS 
Extrinsic field effect and absolute para-hydrogen conversion rate 
on lutetia, 2:21935 
YTTRIUM OXIDES/CHEMICAL ANALYSIS 
Significant improvement of accuracy and precision in the 
— of trace rare earths by fluorescence analysis, 
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ZAIRE REPUBLIC/COPPER ORES 
Similarity between the uraniferous deposits (Shinkolobwe type) 
and = cupriferous deposits (Kamoto type) at Shaba, Zaire, 


2:21 
ZAIRE REPUBLIC/GEOLOGICAL SURVEYS 
Similarity between the uraniferous deposits (Shinkolobwe type) 
and the cupriferous deposits (Kamoto type) at Shaba, Zaire, 
2:21694 


ZAIRE REPUBLIC/NICKEL ORES 
Similarity between the vraniferous deposits (Shinkolobwe type) 
= the cupriferous deposits (Kamoto type) at Shaba, Zaire, 


21694 
ZAIRE REPUBLIC/URANIUM DEPOSITS 
Similarity between the uraniferous deposits (Shinkolobwe type) 
and = cupriferous deposits (Kamoto type) at Shaba, Zaire, 
2:21 


ZEA MAYS 
See MAIZE 
ZINC/ABSORPTION SPECTRA 
Transients and ic rates of some reactions of the solvated 
electron with inorganic ions in liquid ammonia investigated by 
nanosecond wad radiolysis at 23 oa 2:23059 
ZINC/ABSORPTION SPECTROSCO: 
Atomic absorption teri nr seocorese of air filter paper tape 
samples, 2:22999 
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ZINC/ACTIVATION ANALYSIS 
Determination of elements in standard material (Bovine Liver 
SRM _ 1577), 2:22978 
ZINC/ (CAL REACTION KINETICS 
Transients and sae Se Seen eos 


inorganic in liquid ammonia investigated b 
Soiieinise. at 23°C, 2:23059 . 
ZINC/THERMODYNAMI PROPERTIES 

ee ee eee Senna ine aera 


electron with inorganic at 2380, 223059 investigated by 


nanosecond won x steer 
ZINC/X-RAY UORESCENCE AN 


Advantages of x-ray fluorescence scalpel th for trace elements in 
silicate rocks, 2:22992 
-~ drogenstion of ylohexene catalyzed by fist 
y cyc ry row transition 
stearates, 2:2304: 
N oon from i oe i spat 2:22925 
eutron scattering iso! clusters of magnetic ions, 
CONF-760601-P2) 
ISOTOPES/PION REACTIONS 
Dramatic nuclear structure effects in (27,7N) reactions, 2:23554 
ZIRCALOY/CORROSION 
Survey of in-reactor zirconium = echanisms, in- 


ZIRCALOY/HYDRIDATION 


Mbyaiding, 22269 UNIS mt ee sae ky internal 
y' =, 
ge 
pment present ate. loy technology 
for pressurised water reactors in the Federal Republic of 
Germany, 2:22198 - 
ZIRCALOY/OXIDATION 
Calculating the —! of Zircaloy cladding tubes by solving 
the diffusion equation, 2:22478 
ZIRCALOY., CAL RADIATION EFFECTS 
—— strength and ductility of irradiated Zircaloy. Task 5 
Qe report, July-September 1976, 2: 23885 (BMI- 


Numerical nn of tensile behaviour of nuclear fuel cladding 
orgy Zircaloy), 2:22897 
Y 2/ACTIVATION ANALYSIS 


Search for accuracy in activation in activation ~~ of trace 
in different — (Neutrons), 2:22' 


elements 
ZIRCALOY 2/CORROSION 
correlation between the accelerated corrosion of 
Zircaloy in BWR’s and in high temperature, high pressure 
steam, 2:22883 
ZIRCALOY 4/ANISOTROPY 


Anisotropic theory and the measurement and use of the 
oe, factors for = fuel sheaths, 2:22842 
ZIRCALOY 4/CORROSION 
Preliminary correlation between the accelerated corrosion of 
Zircaloy in BWR’s and in high temperature, high pressure 
steam, 2:22883 


ett for zircalo 
properties for y a at 

elevated temperatures of i of interest in accident analyses, 2:22 
ZIRCO) IN REACTIONS 

292.4-eV neutron resonance parameters of zirconium-91 

py ransmission and cross sections), 2:23577 

ZIRCONIUM/X-RAY FLUORESCENCE ANALYSIS 
Advantages of x-ray fluorescence analysis for trace elements in 

silicate rocks, 2:22992 


ZIRCONIUM SILICATES/ABRASION 


ZIRCONIUM 90/CHARGE DISTRIBUTION 
Variation of the charge density of nuclei to which neutrons are 
added, 2:23560 
ZIRCONIUM 90/ENERGY-LEVEL TRANSITIONS 
Investigation of E2 and E3 radiation above the giant dipole 
resonance in ® Y(p, yX)Zr, 2:23566 
ZIRCONIUM 90/G RESONANCE 
Investigation of E2 and E3 radiation above the giant dipole 
resonance in ®* Y(p, yX)®Zr, 2:23566 
ZIRCONIUM 90/NUCLEAR RADII 
Variation of the charge density of nuclei to which neutrons are 
added, 2:23560 
ZIRCONIUM 91 TARGET/CARBON 12 REACTIONS 
<a of * Pd and a possible high-spin cascade in ® Rh, 
ZIRCONIUM 91 TARGET/NEUTRON REACTIONS 
292.4-eV neutron resonance of zirconium-91 
(Transmission and oe cross sections), 2:23577 
ZIRCONIUM 92/ENERGY LEVELS 
292.4-eV neutron resonance ters of zirconium-91, 2:23577 
ZIRCONIUM 92 TARGET/BORON 10 REACTIONS 
— of *Pd and a possible high-spin cascade in ®°Rh, 
ZIRCONIUM 92 TARGET/NEUTRON REACTIONS 
Neutron total and capture cross sections of * Zr, 2:23576 
ZIRCONIUM 94 TARGET/NEUTRON REACTIONS 
Neutron total and capture cross sections of ® Zr, 2:23576 
ZIRCONIUM ALLOYS 
See also ZIRCONIUM BASE ALLOYS 
ZIRCONIUM ALLOYS/ELECTRIC CONDUCTIVITY 
Energy gap and heat transfer mechanisms in superconductors with 
high impurity concentration, 2:22869 
ZIRCONIUM ALLOYS/ENERGY GAP 
Energy 8 gap and heat transfer mechanisms in superconductors with 
impurity concentration, 2:22869 
ZIR ALLOYS/FRACTURE PROPERTIES 
Fracture toughness behavior of unaged beta-III titanium (Ti-10.2 
Mo-S5.8 Zr-4.7 Sn), 2:22838 (SAND-76-9126A) 
ZIRCONIUM ALLOYS/MAGNETOSTRICTION 
New tostrictive materials from rare earth elements, 2:22872 
ZIRCO ALLOYS/THERMAL CONDUCTIVITY 
Energy gap and heat transfer mechanisms in superconductors with 
nti urity concentration, 2:22869 
BASE ALLOYS 
See also ZIRCALOY 
ZIRCONIUM BASE ALLOYS/PHYSICAL RADIATION 
EFFECTS 


Use of state variables in the description of irradiation creep and 
deformation of metals, 2:22894 (COO-2172-14) 
INIUM ISOTOPES/ENERGY-LEVEL TRANSITIONS 
Spin-orbit vibrations of spherical nuclei, 2:23567 
ZIRCONIUM ISOTOPES/NUCLEAR STRU 
Spin-orbit vibrations of spherical nuclei, 2:23567 
ZIRCONIUM OXIDES/COMPATIBILITY 
Zirconia-foil compatibility test. Phase I (Thermal insulation for 
Brayton isotope power system @irs)> 2:21910 (TE-4219-28-77) 
ZIRCONIUM SILICATES/ABRASIO 
Program to discover materials suitable for service under hostile 
conditions obtaining in equipment for the gasification of coal 
and other solid fuels. Quarterly progress report, April 1, 1976- 
June 30, 1976, 2:21535 (FE-1784-18) 
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Abbreviations Used in Availability Column 


Liquid Metal Fast Breeder Reactor applied 
technology is available to domestic re- 
questers within the United States from the 
ERDA Technical Information Center, P.O. 
Box 62, Oak Ridge, Tennessee 37830. 

Information regarding subscription purchase will 
be sent on request. 

Foreign requesters should address inquiries to 
the above address. 


ERDA reports so designated are maintained in 
the organizations listed on the inside front 
cover. 


Inquiries regarding the availability of blueline 
prints of ERDA engineering drawings which 
were formerly available for sale by NTIS 
should be addressed to ERDA Technical 
Information Center, P. O. Box 62, Oak Ridge, 
Tennessee 37830. 


Available from ERDA, Grand Junction Office, 
P. O. Box 2567, Grand Junction, Colorado 
81501. 





GPO 


For sale by the Superintendent of Documents, 
Government Printing Office, Washington, 
D.C. 20402. 


Available only to requesters within the United 
States from the Liquid Metal Engineering 
Center, P.O. Box 1449, Canoga Park, California 
91304. 


For sale by the National Technical Information 
Service (NTIS), U. S. Department of Com- 
merce, Springfield, Virginia 22161. Price given 
is the domestic price for paper copy; foreign 
purchasers add $2.50 per report copy. 


Available only to requesters within the United 
States from the Reactor Standards Office, Oak 
Ridge National Laboratory, P.O. Box X, Oak 
Ridge, Tennessee 37830. 


Available from the ERDA Technical Infor- 
mation Center, P. O. Box 62, Oak Ridge, 
Tennessee 37830. 
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